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1, p. 4. 

*No manuscript submitted. 

‘Published in A Scientific Approach to Investment Management, New York: Harper and Brothers, 
1929, Chaps. 5, 6, and 7. 
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1 All papers will appear in the Proceedings of the American Economic Association. 
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1 This paper is part of an article that it is expected will appear in print shortly. 
* These papers will be published in the Proceedings of the American Sociological Society, 
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1 Published in the American Economic Review, March, 1929, Vol. XIX, No. 1, 

2 Published in the American Political Science Review, February, 1929, Vol. XXIII, No. 1. 

* Published in the JourRNAL oF THE AMERICAN STATISTICAL AssOcIATION, March, 1929, Vol. XXIV, 
No. 165. 
‘These papers were published in the Journal of Farm Economics, January, 1929, Vol. XI, No.1. 
5’These papers will be published during 1929 in the American Labor Legislation Review. 
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Social Costs of Industrial Accidents 
W. H. Cameron, National Safety Council 
Social Costs of Illness 
Niles Carpenter, Committee on Cost of Medical Care 
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1No manuscript submitted. 
? These papers will be published in Social Forces, June, 1929, Vol. VII, No. 4. 
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1 Published in the Review of Economic Statistics, February, 1929, Vol. XI, No. 1. 
? Publication planned elsewhere. 
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Henry A. Wallace, Des Moines ? 
Harald S. Patton, University of Cincinnati 


' Published in Economics of Farm Relief, Columbia University Press, 1929 
? Publication planned elsewhere. 
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Forecasting Methods and the Trade Cycle 
Presiding Officer: 
Walter Lichtenstein, First National Bank, Chicago 
Papers: 
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Forecasting Corporation Income Tax Receipts 

J. F. Ebersole, United States Treasury 
Forecasting Hog Production and Marketing 

Samuel W. Russell, Swift & Company, Chicago 
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1 No manuscript submitted. 


3 The papers in this section were digested by Willford I. King. 
* Publication planned elsewhere. 
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MEASUREMENT OF STOCK PRICES AND STOCK VALUES 


By H. Dwicutr Comer 


This paper deals with an explanation of how Standard Statistics 
Company’s stock price indexes are computed. Our contribution to 
statistical knowledge of the stock market’s behavior lies almost wholly 
in the field of mensuration. We are not among those who have been 
seeking a mechanical barometer that will “forecast” stock prices, 
but over a period of several years our efforts have been directed to the 
devising of a set of adequate measures of historical price movements. 

It does not seem especially important or particularly difficult to set 
up a scheme of measurement which will report the level of prices at any 
given time, or which will enable the student of market phenomena to 
compute with a precise degree of accuracy the relative height of to- 
day’s prices compared with those at this time last week, last month, 
last year, or five years ago. The problem, as we view it, is to devise 
systems of measurement and indexes which will make possible studies 
of stock market performance in the light of other significant business 
curves. We believe a great deal of work remains to be done in this 
field, and that the market’s longer term behavior can best be inter- 
preted if its component parts are properly grouped and analyzed in 
terms of related business facts. 

With this idea in mind, our studies in recent years have been based 
on what we call the “group theory.”’ Our method of study involves 
the breaking down of the composite market structure into a great 
number of individual groups of stocks, each of which includes stocks of 
concerns carrying on the same general line of business—the automobile 
group, the automobile parts group, the coal group, the fertilizer group, 
the copper group, the steel group, the railroad group, the utility group, 
ete. 

We contend that inasmuch as the industrial influences affecting the 
prosperity of, say, the automobile trade, the fertilizer trade, and the 
coal trade are in many ways unrelated and utterly different, stocks 
must first be classified according to their industrial alignment before 
a basis is available for studying stock price fluctuations in relation to 
industrial trends. 

We begin, then, by classifying companies according to their major 
business activities. In compiling our weekly indexes we use 392 stocks, 
divided first into 3 sections as follows: 33 rails, 35 utilities, and 324 
industrials. The 35 utilities are subdivided into 4 groups: (1) operat- 
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ing companies (electric, gas, water, heat, etc.); (2) holding companies grou 
(electric, gas, water, heat, etc.); (3) telephone and telegraph; and (4 avel 
traction, motor transportation, etc. The 324 industrials are subdi- truc 
vided into nearly 50 separate groups, ranging in their diversity of in. hav 


terests all the way from agricultural implements to motion pictures, 
and in number of issues included, from 23 each in textiles and food 

































































products to 4 in such groups as fertilizers. 0 
The basic price data for all of our group indexes consist of one price puti 
weekly, the closing price on each Friday. Chart I depicts the impor. grol 
ope: 
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The automobile industry is, of course, a highly speculative one, the obs 
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group theory. All issues except two are now selling higher than their 
average 1926 prices, and the two which have declined are stocks of 
truck companies. In other words, the passenger car makers’ stocks 
have responded in general to the same industrial and market influences. 


CONSTRUCTION OF INDEXES 


Our next problem is concerned with the methods most suitable for 
putting the individual prices together to obtain the index for each 
group. Standard Statistics Company’s methods, as we have devel- 
oped them, contain two features not yet generally used in stock price 
mensuration. In compiling our group indexes (1) the price of each in- 
dividual stock is weighted according to the number of shares outstand- 
ing, and then after summation of the weighted data for each week (2) 
the result is expressed in relatives, with 1926 average taken as equal to 
100. 

We do not say that our method of weighting and of expressing in- 
dexes in relatives is better than any other method, but we do assuredly 
claim that we have found it more convenient than any other. The 
arguments for weighting are the same as for weighted indexes in other 
fields. Certainly, if it is proper to weight a commodity price index, it 
is proper to weight a stock price index. But the principal advantage 
of our weighting system is that by this method we obtain automatic 
correction for stock dividends, changes in par value, etc. 

The use of relatives is of advantage in two ways. First, of course, 
it makes possible the comparison of relative movements of various 
groups of stocks, all of which are expressed in terms of their respective 
levels in an identical base period. The second advantage is that, 
through proper correction of the base, no jog or interruption appears 
in the group curve when new stocks are added to the group or when 
stocks which have been utilized disappear because of consolidations, 
or what-not. 

Like most statistical devices, however, the weighted index is not with- 
out its dangers unless used intelligently. As shown in Chart II, the 
volume of General Motors stock outstanding is so great that, in a 
weighted index such as ours, it virtually controls the movement of the 
group index. Therefore, in stock groups dominated by one individual 
concern such as General Motors, with a preponderant volume of shares 
outstanding, we have computed two indexes, one including and the 
other excluding the stock of the dominant concerns. This situation is 
observable in only two other groups—in the steel stocks, where United 
States Steel is the leading market influence, and in the utility group, 
where American Telephone and Telegraph outweighs the others. 
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Let us consider some other groups: As stated above, our present 
series of weekly index numbers covers nearly 50 different commodity 
classifications. The majority of the issues included are listed on the 
New York Stock Exchange. A number of them are listed on the 
New York Curb and on various outside exchanges. So far as we know, 
our indexes are the first to extend beyond the New York Stock Ex- 
change. If the group theory is right, the particular exchange upon 
which a stock is listed should be of no importance. In compiling the 
figures we have endeavored to include as many representative stocks 
as possible, paying primary attention to their response to identical in- 
dustrial influences rather than to their place of trading. 

The important swings in several of the principal industrial stock 
groups are shown in Chart III. The purpose here is to point out the 
divergence of the several groups, even in a big bull market. Whole 
sections of the list, such as paper, sugar, anthracite coal, railroad equip- 
ment, and woolen goods, have not participated in the recent upward 
move, while agricultural implements, automobiles, and cosmetics have, 
since 1926, greatly outdistanced the general market’s appreciation; at 
the same time, among these classifications, the performance of food 
products and steels more nearly paralleled the aggregate index. Such 
comparisons as these lend strong support to our acceptance of the group 
theory of stock price measurement as applied to the longer swings. 
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To obtain our weekly composite stock market index, we combine all 
of the industrial groups with the 33 rails and 35 utilities, using in all 
392 separate issues (each weighted according to number of shares out- 
standing, as described above). Thus, our index includes a greater 
number of stocks than any other index now available to the investing 
public. The ideal procedure, of course, would be to include in such an 
index all stocks regularly traded in on all of the exchanges throughout 
the country; but this obviously would be an impossibly ambitious 
program. 
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One curve in Chart IV reports the total market value, at the end of 
each month, of all stocks listed on the New York Stock Exchange, 
these data being made public by the Stock Exchange itself. The other 
curve registers the aggregate market value of all of the stocks included 
in our weekly composite index, as of the same dates covered by the 
Stock Exchange reports. It will be observed that both in degree of 
fluctuation and in direction of movement these two series move together 
with remarkable fidelity. This comparison, we believe, amply vali- 
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dates our composite index and completely demonstrates that our in- 
dex is truly representative of what is customarily referred to as “‘the 
movement of the market as a whole.”’ 
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Because of the enormous amount of work involved, it has not thus 
far been practical to compute the series of group indexes more often 
than once a week. But a weekly index is not sufficient for those who 
are following the market from day to day; they require a daily report 
of the changes in average prices. Therefore, from the total list of 
392 stocks which we use each week, we have selected 50 industrials, 
20 utilities, and 20 rails upon which we regularly compute weighted 
daily indexes. __ 

The daily index of 50 industrial stocks is presented in Chart V, and 
its validity is tested by comparison with the weekly index of 324 indus- 
trials. Weekly observations of the daily index are used, corresponding 
in date with our weekly series. It will be observed that these two 
curves correspond in direction but do not correlate precisely in magni- 
tude of movement. During 1928 in particular, the daily index has 
held above the weekly, but at no time has the discrepancy been great; 
and it may fairly be said that for all practical purposes, our new daily 
weighted index of industrial stock prices gives an accurate report of 
the movement of all important industrial stock prices. The daily 
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indexes of railroad and utility shares bear an even more faithful re- 
lationship to the more inclusive weekly series. 
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YIELD ON A GROUP OF STOCKS 


One of the problems of current statistical work, as we see it, is the 
proper method to be adopted in reporting yield on a representative 
group of stocks. Chart VI in this series reports the yield on the 50 
stocks included in our daily index. 

Not all of these stocks are on a dividend basis. As the new year 
opens, 40 issues in the group will be receiving dividends, and 10 will 
be non-dividend payers. The entire group has been included in our 
calculations for two reasons: (1) we believe that a computation on this 
basis gives a fair index of the yield derivative from ‘the market as a 
whole,” and (2) such a computation gives an index which is directly 
comparable with our daily index of stock prices. 

The method employed in computing average yield is as follows: 
The current annual dividend rate and Friday’s closing market price 
are each multiplied by the number of shares of each stock outstanding 
(at the present time this means using zero dividend rate on 10 issues). 
The products are added to obtain the total amount of dividends which 
would be paid in a year, if dividend rates continue unchanged; total is 
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also taken of the market value of outstanding shares of these 50 corpor- 
tions. The former sum divided by the latter gives the yield as show 
in Chart VI. 

Dividend changes are made effective on “‘stock of record” dates, the 
current dividend being taken on its equivalent annual basis. Extn 
dividends are added to the regular dividend and continued for the 
period of a year. Extra quarterly and semi-annual dividends, unles 
specific announcement is made, are put on an annual basis at their 
second appearance. 

Upon the sale of new stock it is assumed temporarily that the current 
dividend will be continued. This applies likewise to the smaller stock 
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dividends. Changes in par value and stock dividends of sufficient size 
to affect changes in the dividend rate are made effective upon the an- 
nouncement of dividend policy. (Occasionally, a consistent handling 
of the situation is impractical and arbitrary decisions must be sub- 
stituted, which at times may necessitate revising a part of the recent 
data.) 

By way of comment upon the results obtained in following this pro- 
cedure, it is apparent that the total dividends paid by a corporation 
during any fiscal year may vary from the figure obtained by our caleu- 
lations. This is not a serious criticism, however, for the dividend 
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figure used represents the amount required at the time if the dividend 
continues unchanged for a period of one year. 

Extra dividends, particularly those paid annually, are a subject for 
further discussion. In general, extra dividends are paid at the end of a 
prosperous year. During such a year the price of a stock is expected 
to advance to discount the payment of the extra dividend. For this 
reason it may be argued that the extra dividend should be made re- 
troactive for a period of a year rather than be continued for one year 
into the future; and this is likewise true, to a degree, of changes in or 
initiation of regular dividends. This criticism would be more perti- 
nent if a single stock were under consideration rather than the aggre- 
gate of 50 stocks. In the latter case, differences are a small proportion 
of the total and are gradually distributed over a period of time. It 
is likely that this criticism will be more readily overlooked than 
would the continual revision of the back data necessitated by treating 
the extras over a retroactive period of six months or a year. 


UTILITIES AND TECHNICAL MARKET POSITION 


The important swings of the three daily indexes are depicted in 


























Chart VII. An inspection of the movements of these series brings to 
mind one of the principles to which Wall Street has most faithfully 
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adhered for a period of years—a principle embodied in the so-called 
“Dow Theory” as formulated many years ago by the late Charles H. 
Dow. A major holding of this theory is that when a daily average of 
industrial stock prices enters new high ground, and when that new 
peak is confirmed by a daily average of railroad stock prices, still higher 
levels for ‘“‘the market as a whole” are indicated. 

At the time this theory was formulated, utility stocks were much 
less important, marketwise, than they are now. It is indeed estimated 
that the total market value of outstanding public utility shares is now 
almost as great as the total market value of outstanding railroad shares. 
Certainly there arose no question in our minds as to whether we should 
include the utilities as one of the three groups of stocks upon which we 
were to report prices. The question which we now raise—and we raise 
it merely in passing—is how the utility index must behave, when the 
industrials and rails are making new highs, to indicate a still further 
new high for the general list. Obviously, the utilities have become so 
important that they can no longer be ignored; it appears they must be 
taken into account in the formulation of any current theory relative to 
the stock market’s technical action. 


WEIGHTED VERSUS UNWEIGHTED INDEXES 


Chart VIII constitutes a very interesting exhibit. It compares 
Standard Statistics Company’s weighted daily index of 50 industrial 
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stocks with the unweighted daily average of the New York Times 
industrial series and the “‘Dow-Jones”’ industrial series. 

It will be recalled that our weighted daily index of 50 industrials 
matches with considerable faithfulness our large index of 324 industrial 
stocks, and that this larger index, in combination with the rails and 
utilities used in our regular studies, in turn matches the Stock Ex- 
change’s reported aggregate market values of all listed securities. In 
other words, by comparison with the most adequate index available, 
we have established the validity of our own daily index. Now, it will 
be noted that both in direction of movement and in magnitude of 
swings, the Standard Statistics Company’s daily weighted index and 
the New York Times and ‘“Dow-Jones” daily unweighted averages 
move closely together. The unweighted averages, for all practical 
purposes, give a correct report of the market’s day-to-day performance; 
but we contend that it required our exhaustive studies and experimen- 
tations with weighted averages actually to establish the validity of the 
daily unweighted ones. 
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THE RELATION OF STOCK PRICES AND THE 
CREDIT SUPPLY 


By Epaar L. Suir 


This paper showed the close relationship which has existed between 
the potential supply of credit and the Investment Managers Company’ 
appraisal of the market value for industrial equities from 1901 to date. 
both as to trend and as to fluctuations above and below this trend. 
The paper tended to establish the validity of the method of charting 
stock prices used, which is described in full in the Review of Economic 
Statistics of the Harvard Economic Service for January, 1927. One of 
the three charts used in connection with the paper appears, with de- 
scriptive text, in the New York Evening Post’s “Financial and Business 
Survey” of January 2, 1929. 
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THE PRICE-EARNINGS RATIO AS AN INDEX 
OF STOCK PRICES 


By Georce B. Roserts 


The great increase in the wealth and earning power of American 
corporations during the past few years has made it clear for some time 
that our old ways of measuring changes in stock values were becoming 
inadequate. Obviously, in these days of rapid change in the fortunes 
of individual businesses, it means nothing as to the inherent values that 


/a given stock has advanced or declined by so many points. What we 


must know is the relation of these advances or declines to changes in 


earning power. 
It is for this reason that the price-earnings ratio, or market price 


) divided by earnings per share, has become very popular in recent years, 


and the ratio that we have been computing in our bank is but one of 
many which are used to follow the market. 

Our index includes 170 industrial and merchandising stocks traded in 
on the New York and out-of-town exchanges. These stocks have been 
selected so far as possible because of their representative character, with 
preference given to stocks for which quarterly earnings figures are 
available and are published promptly. For a small proportion of the 
stocks the reason for selection was special interest on the part of the 
bank in those particular issues. 

The ratio has been computed on or around the first of each month 
since February, 1928, when this computation was begun. Prior to 
that time and beginning with 1913, it was computed for January 1 of 
each year, a basis for comparison being thus established. In these 
back years the number of stocks used varied according to our ability to 
secure earnings figures. Twenty-five stocks were included from 
January 1, 1913, to January 1, 1917, when the number was increased to 
110. On January 1, 1927, the total was increased to 155, where it 
remained until August, 1928, when we raised it to the present figure of 
170. 

In constructing the ratio the principal problem was to determine 
what earnings to take, as the basis of comparison. Should we use the 
definitely known earnings of the previous year, or the estimated earn- 
ings for the current year? Obviously, both methods have disadvan- 
tages—the one, of using too old a base; the other, of uncertain accuracy. 
In this dilemma (which, of course, applies only to the current ratios, 
as the ratios for back years could be based on the known figures for a 
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whole year), we took the middle course of using a moving total of the 
last four quarters for which earnings figures were available. Thus, we 
have at all times a full year’s actual performance on which to base the 
ratio, yet the figures are reasonably up-to-date and there is no use of 
estimates. While it is true that this ratio, based on four quarters’ 
earnings, is less sensitive to rapid changes in earnings than it would be 
if it were based on the projection of figures for one or two quarters, 
this may well be a virtue rather than a defect in the eyes of the con- 
servative observer who may wish to see the figures of more than one or 
two quarters before revising his ideas as to a fair selling price for any 
given security. 

With the question of the earnings base settled, the procedure was to 
divide the price by the earnings per share, and then average the ratios 
thus obtained. This method was considered more satisfactory than the 
practice of adding up the market values of all the outstanding shares 
represented in the group and dividing by the aggregate of earnings for 
those shares for the following reasons: (1) it enables one to follow the 
ratios for the individual stocks separately from the totals; and (2) it 
prevents undue weighting of the combined ratio by the figures of a few 
large corporations. 

In the use of the ratio, however, it is recognized that special circum- 
stances frequently cause a few stocks to sell so far out of line as to in- 
fluence unduly the final ratio. Consequently, in order to be conserva- 
tive, we have taken the precaution of excluding the five highest and the 
five lowest individual ratios, thus rendering the final ratio somewhat 
more of a median than an average. 

The accompanying chart shows by months, for 1928, the group ratio 
for the 160 stocks remaining after the five highest and the five lowest 
ratios have been excluded, and gives the comparative ratios for the first 
of each year from 1913 to 1927. 

It will be seen that these stocks began the year at an average price of 
about 141% times the earnings, and advanced steadily to a peak of 16% 
times the earnings on June 1, just before the mid-summer break in 
prices. Thereafter the ratio eased off to 151% times the earnings on 
June 30, and then rose rapidly with the autumn advance in prices to a 
new high point of 19 times on December 1. On this date, it may be 
mentioned, the average for the full unabridged list of 170 stocks stood 
at 22 times the annual earnings. 

It is of interest to compare these figures with those of past years. 
On January 1, 1913, 1914, 1915, and 1916 the ratio for the 25 stocks in- 
cluded was 9.1, 8.3, 9.9, and 9.9 respectively, with an average for these 
four dates of 9.3. Beginning in 1917 and extending through 1919, we 
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have a series of abnormally low ratios (9.8, 4.2, and 6.1 for 1917, 1918, 
and 1919, respectively), as stock prices lagged behind the increase in 
earnings, due possibly to uncertainty as to how long war profits would 
last and to war limitations on the use of funds for speculative purposes. 
Following the deflation of 1921 and accompanying the recovery in 
business, we find a series of unusually high ratios, reflecting a tendency 
to overdiscount earnings; and it is significant that such cases of over- 
discounting were always followed by a decline of the price-earning 
RATIO 
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ratios in the succeeding year. Ten times the annual earnings has been 
for many years a rough and ready method of estimating a fair selling 
price for stocks, and it is noteworthy that for the period 1913-27 the 
average of all the ratios shown on the chart was 9.2, and with the obvi- 
ously abnormal years of 1917, 1918, 1919, and 1923 taken out, it was 
9.8. Clearly the present figures are distinctly above any of our former 
conceptions of a normal level. 

What, then, is to be concluded from these figures? Obviously, if 
they are to be interpreted literally, we must conclude that the advance 
in stock prices prior to 1927 was sound and in step with the increase in 
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earnings, but that since then the advance in prices has outstripped 
earnings to the extent that, judged by the old 10 per cent standard, 
stocks would appear to be inflated by some 85 per cent. 

Unfortunately, the price-earnings ratio justifies no such definite con- 
clusions. It is not a perfect index by any means, and a good many 
mental reservations have to be made in connection with its use. 

In the first place there is the difficulty, already described, as to the 
choice of the earnings base, and this alone can make an appreciable 
difference in the ratio at any given period. 

Secondly, in any representative list it is always necessary to include 
some stocks which publish only annual earnings figures, and this will 
influence the ratio to some extent. 

Thirdly, there is always the possibility that a concealment of earn- 
ings for purposes of tax evasion may distort the ratio somewhat from 
the true figure. 

Fourthly, there is the difficulty that arises with respect to companies 
whose earnings have dwindled temporarily to little or nothing. In 
such cases, where it can hardly be expected that the price of the stock 
will also fall to nothing, even a thoroughly deflated stock will frequently 
show a price earnings ratio far in excess of the most inflated stock, with 
a resultant tendency to distort the combined ratio of the group. While 
it is possible, of course, to correct this to some extent by eliminating 
cases of the kind, and the practice of throwing out extremes also takes 
care of some irregularities, one cannot always be sure that these cor- 
rections fully eradicate the possibility of error. 

Moreover, in addition to these possible mechanical defects other 
reasons exist against too strict an interpretation of the ratio. For one 
thing, the trend of money rates will naturally influence the returns to 
be expected from invested capital. Then there is the argument as to 
the increasing safety and stability of American business, which may 
affect the selling price of securities. Such developments as the intro- 
duction of the Federal Reserve System, the narrower swing of the busi- 
ness cycle, the stricter requirements of the New York Stock Exchange 
toward both brokers and stock issues that wish to enjoy its trading 
privileges, the growing reliability and greater accessibility of corpora- 
tion balance sheets, the cushion built up against bad times in the form 
of larger corporate surpluses and reserves, and, finally, the ‘‘get-to- 
gether” spirit of business manifested in chambers of commerce and 
various trade associations, all tend to create a sense of security which 
undoubtedly is entitled to weight in estimating the normal level for 

investment values, and which may perhaps justify a higher ratio of 
price to earnings at present than in the past. 
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At the same time, I think we should be on our guard lest we succumb 
entirely to those who would have us cut adrift from old established 
principles. One hears frequent references to the high price-earnings 
ratio at which established European company securities have sold, with 
the idea that American companies are entitled to a similar rating. But 
this argument often overlooks the wide-spread practice abroad for 
concerns to conceal their true earnings, which frequently means that 
the true price-earnings ratio is considerably lower than that based on 
the published figures. 

Another consideration which tends to invalidate stock price indexes 
as criteria of the investor’s chances is the selection of companies com- 
posing these indexes. In the praiseworthy effort to get as representa- 
tive a list as possible, the largest—and that means, as a rule, the most 
successful—concerns are chosen. Through this unconsciously biased 
manner of selection, too rosy a picture is painted which tells only of 
those who did manage to survive. Unfortunately, progress of some 
groups is paralleled by failure of others. Whole industries fall by the 
wayside; but the indexes do not reflect their decline. What has hap- 
pened to our New England cotton spinners, our shipping and ship- 
building, our brewers, our manufacturers of old-fashioned vehicles, is 
not reflected in the averages. 

It is perhaps of interest that we have compiled a long list of com- 
panies whose securities were once regarded as gilt edge collateral to be 
placed in one’s strong box and forgotten. Every company on this list 
has either failed or has been forced to amalgamate with others on terms 
not dreamt of at its inception, or else has been restored to life and sol- 
vency almost at the last breath. It would appear that even present 
prosperity cannot overlook the vicissitudes of the past as having some 
bearing on future prospects, and although we have full confidence in 
the future of American business in general, it does not follow that we 
can safely discount too far in advance the extent to which individual 
companies will participate in this growth. 

In summarizing the points made in this paper, I would list them 
somewhat as follows: 

That rapid changes in business prosperity have necessitated some 
new index of stock values which will take account of changes in earning 
power. 

That some such index can be constructed along the lines indicated in 
this paper. 

That such an index, though vastly superior to the old straight aver- 
age of stock prices, continues to be a very imperfect guide to the 
precise turning points in price fluctuations, due both to unavoidable 
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imperfections in the ratio itself and to changes in general economic 
conditions affecting stock values. 

That so far as we can judge, however, from the experience of the past, 
the present relationship of price to earnings is on the average abnormal 
and is dependent upon the permanence of conditions in business and 
credit—a permanence which, in some respects at least, has not yet been 
thoroughly demonstrated. 

That until such time as we have a longer period for observing these 
new relationships, it is the part of conservatism to regard them with 
suspicion and to be prepared against unpleasant surprise should they 
not be continued. 





I 
Edu 
Inst 
exte 
dise 
mac 
coul 
unst 
wer 
be t 
out, 
dats 

A 
ton 
whi 
bee! 
line: 
disp 
tion 
wor 
fact 
that 
labe 
easi 
circ! 
mig 
sur 
SeSSi 

F 
mor 
Coh 
envi 
poss 
of Ic 
fina 





nic 


st, 
ial 
nd 


en 


Se 
th 
ey 















































Proceedings 


MEASURING THE LABOR ABSORBING POWER OF 
AMERICAN INDUSTRY 


By Isapor LusBIN 


In the summer of 1928, at the request of the Senate Committee on 
Education and Labor, the Institute of Economics of the Brookings 
Institution, Washington, undertook an investigation of the causes, 
extent, and means of alleviating unemployment. The wide-spread 
discussion of the conflicting estimates of the number of unemployed 
made it apparent that there were available no acceptable data which 
could be used in measuring unemployment in the country. After 
unsuccessful attempts to secure reliable data as to how many workers 
were without jobs, the Institute decided that the best it could do would 
be to examine and evaluate the available statistical material and point 
out, perhaps, what means should be developed for getting the necessary 
data. 

After an investigation by one of the federal departments in Washing- 
ton which attempted to measure the flow of labor from the industries 
which had been curtailing employment to the industries which had 
been expanding their labor force, it was reported that the “newer” 
lines of economic activity were absorbing the workers who were being 
displaced in the “‘older”’ industries and trades. Indeed, this investiga- 
tion showed that the “newer” industries had in fact taken on more 
workers between 1920 and 1927 than had been discharged by manu- 
facturing and agriculture. The conclusion arrived at was to the effect 
that industry had been absorbing the discharged workers and that 
labor had reached the state where it was sufficiently mobile to move 
easily from one line of economic activity to another. Under these 
circumstances, it seemed that prevailing estimates of unemployment 
might be too large. The Institute accordingly undertook to make a 
survey of dispossessed workers in order to see just how many dispos- 
sessed laborers were being absorbed by American industry. 

Four industrial centers were selected for the survey, namely, Balti- 
more, Maryland; Worcester, Massachusetts; Chicago, Illinois; and 
Columbus, Ohio. These centers were selected because with their 
environs they contained a variety of industries. Moreover, it was 
possible to secure in these cities trained investigators with a knowledge 
of local conditions upon whom the Institute could rely. In making the 
final statistical analysis, data from one of these cities had to be elimi- 
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nated because the methods employed by the investigator did not corre. 


spond with the methods employed in the other three cities. 

In order to learn just how far discharged workers were being ab- 
sorbed, it was decided to trace workers who were known to have been 
discharged from given plants. The investigators, after making the 
necessary contacts with employment managers, secured from the pay- 
rolls the names and addresses of such workers as had been discharged 
within the twelve months preceding September, 1928. The rolls were 
carefully checked so that only those who had been discharged because 
their services were no longer required should be included in the survey 
All employees dismissed for inefficiency or insubordination were elimi- 
nated from the lists. 

Over 750 persons were interviewed during the summer of 1928. All 
of them were known to have been discharged within the preceding 
year, and the reason for the discharge was carefully noted. Each 
worker was seen in person by an investigator who had been instructed 
to secure specific information which was noted on a questionnaire. 
Among the data secured were the sex and age of the worker, the date of 
discharge from his or her last steady job, whether the worker had found 
permanent employment at the time of the interview, the date and place 
of new employment, the nature of the industry in which the new job 
was obtained, the type of work now being done, and whether the 
worker had had any jobs in the interval between discharge from the 
plant at which the investigator secured the original information and the 
finding of a new job. An attempt was also made to find out how the 
pay received by the worker on the new job compared with the pay on 
the old one. 

With definite information already in hand as to the type of plant the 
worker was formerly employed in and the exact nature of the task he 
performed on the old job, it was possible to compare the work done 
on the new job with that to which he had been accustomed on the old. 
It was possible, also, to tabulate from the information secured just 
how long the worker had been idle before securing new employment, 
and whether any temporary jobs in the interval had yielded an income 
during the period of unemployment. Some of the results of the 
survey are presented in Table I. 

It will be noted that only 410 of the 754 workers interviewed had 
found employment up to the time they were seen by the investigator. 
Six of the workers who had found employment had been idle for a year 
or more. One hundred and seventy-nine, or 43.7 per cent, of thos 
who had found jobs had been idle for three months or less before 





they secured steady employment. In other words, 231, or 56.3 per § 
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TABLE I 
PERIOD OF UNEMPLOYMENT OF 754 DISCHARGED WORKERS 
Cc | Number Eo cant Cumula- 
. Number ~umula- | Cumulative | still un- . tive num- | Cumulative 
Length of time Per cent of | tive num- . still un- : : 
soaened who those who | ber who | Per ceat of | employed employed ber of per cent of 
(months) found | found jobs | found those who when when | those still | those still 
jobs : found jobs inter- . unem- | unemployed 
jobs viewed L ployed 
Under 1 month 47 11.5 43 12.5 
1-2 66 16.1 113 27.6 40 11.6 83 24.1 
9-3 66 16.1 179 43.7 37 10.8 120 34.9 
344 60 14.6 239 58.3 34 9.9 154 44.8 
4-5 43 10.5 282 68.8 26 7.6 180 52.4 
5-6 30 7.3 312 76.1 22 6.4 202 58.8 
6-7 28 6.9 340 83.0 27 7.9 229 66.7 
7-8 23 5.6 363 88.6 18 5.2 247 71.9 
&-9 18 4.4 381 93.0 31 9.0 278 80.9 
9-10 10 2.4 391 95.4 19 5.5 297 86.4 
10-11 7 1.7 398 97.1 7 2.0 304 88.4 
11-12 3 7 401 97.8 8 2.3 312 90.7 
Over 1 year 6 1.5 407 99.3 29 8.4 341 99.1 
No data 3 7 410 100.0 l 3 9 344 100.0 


cent, of those who had secured employment had been out of work for 
Only 47, or less than 12 per cent, 
had been successfully placed on permanent work within a month of 


more than a quarter of the year. 


discharge. 


Three hundred forty-four of the 754 workers surveyed were still 
unemployed when interviewed. That is to say, 45.5 per cent of the 
persons who had been discharged during the 12 months prior to the 
date of the interview had been unable to secure permanent positions. 
Of these 344 persons still unemployed, 29, or 8.4 per cent, had been out 
Thirty-seven of these workers, or 9.3 per cent of 























| 
| 
| 


of work for a year. 


the unemployed, had not been able to find work for eleven months or 
more. Only 202, or 58.8 per cent, had been idle for less than one half 


of the year. 


In short, the larger proportion of the workers who were discharged 
from industry in the period surveyed had found considerable difficulty 
Even those who were fortunate enough to secure 


in getting relocated. 
work had been idle for a considerable length of time. 


the cases, those who could not find new jobs had to bear the brunt of 
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unemployment for more than six months. 


Approximately one third of the workers surveyed found temporary 
work of one sort or another in the interval between their discharge and 
the time they were interviewed. As will be seen from the table below, 
this was true of both those who later found steady jobs and those who 
One hundred thirty-two of the 410 who were permanently 
employed when seen by an investigator had supplemented their in- 
come by doing such work as road building, distributing circulars, selling 


did not. 
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In one third of 
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newspapers, clerking in stores on Saturdays, and mowing lawns during 
the period of unemployment. The same was true of 102 workers who 
had not yet been permanently placed. 


TABLE II 
EXTENT OF TEMPORARY WORK DURING PERIOD OF UNEMPLOYMENT 








Per cent of total 











Item Number interviewed 
— — 
Temporarily employed: 
Those who later found steady jobs................ 132 17.5 
en wa sea eevineeehawenne ace 102 } 13.5 
at cag tah ca eany ann oniaahey Rewer 234 31.0 
No temporary employment: 
Those who later found steady jobs.............. 278 36.9 
I ooo oh 6anecceadkensepanene 242 32.1 
OS reas rater ral ad ae iain ala egal widemoe aaa 520 | 69.0 











In attempting to measure the mobility of labor and the absorptive 
power of industry, one of the significant. questions to be answered was, 
what becomes of the workers who are fortunate enough to secure em- 
ployment after discharge? Table III portrays the distribution of the 
jobs secured, first, by the nature of the industry, and secondly, by the 
nature of the task done by the worker. The item “In old industry” 
refers to the nature of the industry or plant in which the worker had 
been employed. To get specific information on this point,the product 
produced by the plant was described on the questionnaire. The item 
“Job similar to old”’ refers to the type of work which the laborer did 
when last permanently employed. An attempt was made to get as 
definite a description as possible of the work done by the persons who 
were interviewed. For example, if an employee was a fireman, he was 
asked just what he meant by that term. In this way it was possible to 
learn whether he fired a boiler in a factory, in an apartment building, 
or on a railroad engine. If the worker was a machinist, an exact de- 
scription of his task was secured. Frequently a person describing 
himself as a machinist was found to be a punch press feeder, a 
worker at a lathe, or a machinery repair man. 











TABLE III 
TYPE OF EMPLOYMENT FOUND BY WORKERS INTERVIEWED 
Item Number 
a ee rod een ah ane oe ae ceed 134 
AERIS SARE STEED i ARS a ee ae 273 
ES eos bas Oe ba ak eee i iain 188 
I a ee ene 221 
in Cccaedsaeksoees taeeeeken 3 
a il oh a cari 1 
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When seen by the investigator, less than 10 per cent of the men had 
secured reemployment at their old jobs. That is to say, a very small 
percentage of the workers had been successful in being replaced in the 
same plants and at the same tasks from which they had been dis- 
charged. One hundred thirty-four of the workers who secured jobs 
were reemployed in “‘old industries,” that is, industries which produced 
products similar to those made at the plants which formerly employed 
them. Two hundred seventy-three workers found employment in 
industries which were entirely new to them, and had to adjust them- 
selves to an entirely new product. One hundred eighty-eight workers 
secured jobs at which the general requirements were similar to those of 
the job at which they had been formerly employed. Their new tasks, 
in other words, differed only in a small degree from those on which they 
had formerly been engaged. Two hundred twenty-one workers, on the 
other hand, had taken jobs which were not related to those formerly 
held. As an illustration of the readjustment which this last group had 
to make, it will be interesting to note the shifts which many of the 
men underwent. 

Trained cutters with years of experience in clothing factories had 
become gasoline station attendants, watchmen in warehouses, time 
keepers in steel plants, and clerks in meat markets. An assistant fore- 
man in a wire mill was driving a truck; a rotary press operator was 
pressing clothes in a tailor shop; a machinist formerly in an envelope 
factory was selling hosiery for a mail order house, and a lathe operator 
was running a mixer in a cement brick plant. One licensed stationary 
engineer ultimately found a job as a caretaker in a public park; an 
operator of a welding machine became a farm hand; and an experienced 
spinner from a worsted yarn mill took on the job of radio repair man. 
A skilled German wood worker, who for many years had been employed 
in a piano factory, was mixing salves for a drug manufacturer at $20 a 
week. Many skilled clothing workers had opened cleaning and press- 
ing establishments of their own. Seven of the men had taken up boot- 
legging. When interviewed, one was driving a truck which was being 
used for the illicit transportation of liquor. Another was selling 
whiskey to friends and acquaintances. 

As will be seen from Table IV the transition to new types of em- 
ployment resulted, in many cases, in a change in the income of the 
workers. 

Some benefitted from the change, and discharge from their old jobs 
ultimately resulted in higher earnings. Seventy-seven of the workers, 
18.8 per cent, were, when interviewed, earning more at their newly 
acquired jobs than when last steadily employed. One hundred ninety- 
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TABLE IV 
EARNINGS OF WORKERS ON NEW JOBS SECURED BEFORE SEPTEMBER, 1928, 
AS COMPARED WITH EARNINGS IN LAST PERMANENT EMPLOYMENT 














| Workers havy- . , ‘ 
— ing higher Workers having | W orkers having No infor- 
income lower income same income mation 
' 
| — 
Number ; ee 77 | 197 111 25 
Per cent of those who secured) 
RD. canna. anarece “<a 18.8 48.0 27.1 6.1 





seven, 48 per cent, were receiving lower wages on the new jobs than on 
the old. In less than one third of the cases, that is, 111 or 27.1 per 
cent, the wage rates paid in the new employment were just about 
equal to what the workers had received on their former jobs. 


It should be evident from the material presented above that there is 
considerable mobility of labor at the present time and that the newer 
trades are absorbing a good percentage of the workers who are being 
discharged from the “older” industries. Absorption, however, is a 
relatively slow process. Those workers who do find new jobs are in a 
majority of instances compelled to remain idle for three months or 
more before finding new employment. When they do secure new jobs, 
they frequently take them at a sacrifice in income. An appreciable 
portion of them, however, have been able to secure higher earnings in 
their new jobs than in their old. 

It must be emphasized that the sample covered in this survey is 
much too small to justify any broad generalizations as to what is 
happening in modern industry. Without a sample many times larger 
than that which could be handled during the period at the disposal of 
the Institute of Economics, it would be foolhardy to generalize for 
industry asa whole. All that can be said is that the results described 
apply only to the group that has been surveyed. They show what has 
happened to a limited number of workers employed in over twenty 
industries. It is hoped that eventually more elaborate studies will 
throw some light upon whether the survey we have made is typical 
of the general trend. 
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MEASURABILITY OF UNEMPLOYMENT AND RELATED 
TRENDS 


By MereEpi1Ts B. Givens 


Although the committee has not authorized a statistical summary of 
the tentative conclusions embodied in the unemployment section of the 
Recent Economic Changes study undertaken by the National Bureau 
of Economic Research, I shall attempt to outline briefly the method 
used in developing the unemployment estimates therein, giving oppor- 
tunity for discussion of the theoretical validity of the method in general. 
In considering the character of the materials available for an estimate 
of the total volume of unemployment, I shall try to point out the close 
interrelation between employment, unemployment, production, and 
productivity measurement, stressing the desirability of closer definition 
and better coérdination of the statistical material useful in studying 
these problems. 

Unemployment is one of the major phases of current economic life 
which has defied exact measurement, and which cannot be estimated 
with a satisfying degree of confidence in terms of existing data. Esti- 
mates of the volume of unemployment vary widely with the method of 
estimate and the definition of unemployment. There is no need to 
stress here the ambiguities involved in any definition of unemployment. 

Most attempts at estimating the number of unemployed have been 
based upon employment statistics. The more realistic students of the 
problem have confined themselves to a tangible thing—an analysis of 
the fluctuations in employment. Measurement of employment changes, 
however, is no substitute for unemployment measurement. It has 
been too easy to infer, when fewer workers are on pay-rolls at a given 
time than at some earlier time, that the reduction in employment rep- 
resents unemployment. That this is a non sequitur is evident when 
we recognize that the number atiached to or dependent upon employ- 
ment fluctuates from time to time. During the recent period of in- 
creasing American prosperity an indeterminate number of persons have 
left gainful pursuits more or less permanently. It is necessarily mis- 
leading to select a period of so-called “full employment”’ as a base in 
estimating unemployment during some later period. Shrinkage in 
employment is related to but does not measure unemployment, partic- 
ularly when the shrinkage can be measured accurately only for manu- 
facturing, transportation, and a few other groups. 

Desiring to avoid the “base year fallacy” and rejecting the simple 
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use of employment figures as adequate indicators, an attempt to meas. 
ure unemployment is faced by two alternatives: (1) direct measure- 
ment—counting the unemployed by means of a special census or by 
direct registration; and (2) indirect measurement—estimating the 
margin between the total supply of labor and actual employment. 

As we have no adequate direct statistics of unemployment, any 
attempt to derive an approximation of unemployment at the present or 
during any past period must resort to the second method. The esti- 
mates developed for the Recent Economic Changes study are based, 
therefore, upon the definition of the volume of unemployment as the 
difference between the number of persons actually employed and the num- 
ber desiring and habitually dependent upon employment. 

The first task is to develop for the major occupational groups the 
average number of persons employed annually in the United States. 
Average total annual employment, representing the aggregate of these 
groups, must then be compared to the estimated total number of 
persons normally gainfully occupied, or, as the phrase goes, ‘attached 
to industry.”’ The difference between the two sets of figures has been 
defined as the estimated minimum average annual unemployment. 
Such estimates have been made for each year beginning in 1920 and 
ending in 1927. It is obvious that the actual volume of unemployment 
at any particular time is obscured by such estimates in two ways. In 
the first place, annual averages hide peak unemployment which 
might occur during the last quarter of the year, perhaps tapering off 
during the following year. Annual averages must be used, however, 
since monthly employment figures are available only for manufacturing 
industries and for certain public utility groups. Secondly, resort to 
arbitrary minimum estimates for some groups admittedly leads to an 
understatement of actual unemployment. 


THE METHOD USED IN A NEW ESTIMATE OF UNEMPLOYMENT 


In making the unemployment estimates for the Recent Economic 
Changes study,* the basic figures showing the numbers gainfully oc- 
cupied in agriculture, industry, trade, and the professions, and in their 
major subdivisions have been taken from the elaborate estimates made 
by Dr. Willford I. King in the inquiries into the national income con- 
ducted by the National Bureau of Economic Research. In developing 
his estimates of the number of persons attached to various occupational 
groups, Dr. King has used a variety of methods. Substantially, his 
estimates of the numbers attached to industry are made wherever 


* For the actual estimates, see National Bureau of Economic Research, Recent Economic Changes, 
to be published in May, 1929. 
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possible by discovering the highest month of em ployment for each year 
of prosperity and by inflating this figure by an arbitrary percentage to 
allow for illness and other known factors. As the number of persons 
required in any group declines, as evidenced by lower maximum em- 
ployment during a given year than in some preceding year, the esti- 
mated number attached to such a group is decreased only when in- 
creases in other groups may be made, sufficient to account for the 
estimated total gainfully-occupied population. Probably the only 
reasonable method of estimating unemployment at the present time 
must rely upon estimates which link between census years and extra- 
polate during post-censal periods by using the best evidence available 
bearing upon the shifts in employment and employment opportunity. 

In adapting King’s estimates for this present use, those forces which 
have affected the structure of the working population of the country 
since 1920 have been examined and allowed for. For example, the 
total school population of the country has increased by 4,000,000 from 
1919 to 1926, exclusive of kindergarten enrollment. By prorating the 
increase in school enrollment according to normal age distribution, it is 
discovered that about 500,000 students have been withdrawn from the 
ranks of the employed beyond the number accounted for in the normal 
growth of school enrollment according to the trends during the pre- 
ceding decade. 

During the years 1909 to 1919, increased school enrollment was 
offset by the increased employment of women. What evidence there 
is since 1920 indicates that the proportion of women among the gain- 
fully occupied has remained about constant. 

Since 1920 there has been a cumulative loss in farm population of 
more than 3,000,000 persons. Of this number many migrants to the 
cities are in search of jobs in industry and trade, swelling the available 
supply of non-agricultural labor. 

The estimates of the total number of gainfully occupied persons, 
allowing for changes in school enrollment and migration from farms, 
are now reduced by subtracting the total number of persons engaged in 
agriculture and the total number of entrepreneurs. The resulting 
figure, representing the total number of non-agricultural employees, has 
increased roughly from 27,500,000 to 32,500,000 during the period 
studied. Since it is impossible at present to estimate employment or 
unemployment in agriculture, it is among the non-agricultural em- 
ployees that the problem of unemployment measurement may be said 
to reside. Non-agricultural workers are readily separated into two 
great divisions—the larger industrial groups concerned with the ex- 
traction of minerals, the operation of public utilities, construction, and 
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manufacturing, on the one hand, and public service, mercantile, and 
miscellaneous employment on the other. 

The most interesting and possibly the most important change in post- 
war employment is shown in the expansion of non-industrial employ- 
ment. Mercantile employment was roughly 1,500,000 greater in 1927 
than in 1920. Mr. Mann has stressed the growth of miscellaneous 
occupations, including the professional classes, banking and financial 
employment, garages, the moving picture industry, and a host of other 
lines of work. Although federal civil service employees have decreased 
in number, this has been more than offset by growth in the number of 
state and municipal employees, due largely to the greater number of 
teachers. An arbitrary minimum percentage of King’s estimate of the 
number of persons attached to these groups is assumed to have been out 
of work in each year, the estimates of course understating the actual 
volume of unemployment. 

The industrial groups of mining and quarrying, transportation, con- 
struction, and manufacturing are treated separately, since it is here that 
unemployment is most significant. There is great disparity in the 
quality of employment data for these groups. Average employment 
can be determined with most accuracy for manufacturing industry, on 
the basis of the monthly statistics furnished in the biennial Census of 
Manufactures. The employment figures for mining and quarrying 
represent the total number of workers employed at any time during 
the year rather than the average monthly employment. Therefore the 
unemployment estimates derived by use of these figures are too 
low. For construction, unemployment has been computed directly 
from King’s estimates of the number of persons attached, by apply- 
ing an estimated average percentage of unemployment, based upon 
existing unemployment data. For transportation and communica- 
tion, excellent employment figures are available for many sub-groups, 
and for others a minimum amount of unemployment has again been 
assumed. . 

By these estimates it appears that average unemployment in 1927 
was less than half that of 1921 and considerably below 1922. The 
depression in 1927, measured by the average volume of unemployment, 
appears to have been not so severe as the recession in 1924. Through- 
out the whole period it is surprising to find a persistent and large volume 
of unemployment even in the very active years 1920, 1923, and 1926. 
It is in this respect that these estimates differ most from the Brookmire 
estimates given to the public last spring. 

It must be remembered that actual unemployment during any year 
has unquestionably exceeded the figure shown. What value such 
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estimates have lies in the light they throw on the direction and structure 
of total employment and unemployment since the war and the basis 
they furnish for studying the trend in probable unemployment from 
year to year. With the addition of new statistical material, such esti- 
mates may be revised and improved, linking in a fairly satisfactory way 
between successive occupational censuses. Unemployment estimates 
manufactured to order during an emergency can scarcely be expected 
to have the validity which may be given to a continuing and an im- 
proving estimate. 

Although there is more persistent popular interest in other phases of 
the business cycle—for example, in production and marketing statistics 
—we may be confident that there will be recurring demand for measure- 
ment of unemployment. We may have accurate, direct unemploy- 
ment statistics at some indefinite future time when we may be willing 
to adopt a national scheme for registration of the unemployed through 
a system of employment exchanges, or unemployment insurance. 
Meanwhile, with existing statistical organization and practice, it seems 
practical to ask what may be done to improve the quality of employment 
measurement and indirect unemployment estimates. 


ACCURATE MEASUREMENT OF LABOR TIME USEFUL FOR VARIOUS 
PURPOSES 

In the first place, the statistician has a direct, technical interest in 
the comparability of employment and production figures. Where em- 
ployment statistics are not regularly available, or are obtainable with 
difficulty, fluctuations in production furnish direct evidence of fluctua- 
tions inemployment. A less direct relationship exists between statis- 
tics showing the volume of wholesale and retail trade and employment 
in these groups. If employment statistics and statistics of production 
and sales are compiled to represent the same coverage, on a comparable 
basis, the kind of estimating which must be resorted to in general in- 
quiries such as those into the national income or unemployment will be 
greatly facilitated. Production figures are becoming available in ever- 
increasing volume. The labor statistician should compile his employ- 
ment statistics, as far as possible, on a production or process basis. 
This is difficult to do, particularly where physically integrated opera- 
tion merges under one management many types of workers, processes, 
and products. It is essential, of course, where employment data are 
to be used in measuring productivity. 

This suggests a consideration of the purposes for which employment 
statistics are now being gathered. Only for manufacturing and trans- 
portation do we have satisfactory employment statistics. Here, in 
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combination with pay-roll.and production data, they are gathered as 
direct indicators of business, labor, and employment conditions. 

For extraction of minerals, employment data are gathered as an in- 
cident to the analysis of accidents per man-day of exposure. Many 
employment data are also gathered from other industries in the 
study of industrial accidents. Such employment statistics are fre. 
quently compiled with less care than is advisable for accurate measure- 
ment of employment. To the extent that inaccuracies are present in 
the data, the accident statistics themselves are tainted, as well as the 
conclusions of statistical investigators who “‘raid’”’ the accident reports 
for employment figures to be used for other purposes. This situation 
was brought forcibly to my notice in a recent investigation in which | 
participated, in which it was hoped that statistics of man-hours com- 
piled for accident analyses might be utilized in measuring productivity 
in the same industry. Only after lengthy field investigation was it 
discovered that in many cases the man-hours furnished by the con- 
panies were merely rough approximations, were based upon inaccurate 
statements of the average number of men required to operate the plant 
and the number of days of plant operation, or were not properly sub- 
divided for use. In most cases it was necessary to rework the employ- 
ment averages and man-hour totals from the original records of 
the companies. This was partly due to the need for segregation of 
employment by processes within the same plant, but even where 
this problem was not present the data had frequently been compiled 
carelessly. 

It is proper here to emphasize the inter-relation between employment 
and unemployment, production and productivity measurement. The 
primary problem in the compilation of indexes of labor productivity is 
that of harmonizing the statistics of production with the statistics of 
employment, a process at present difficult without field work, since these 
statistics have been compiled for other purposes than that of measuring 
productivity, are not readily combined to show output-per-man, and 
can rarely be reduced to output per-man-hour. This is important in 
relation to unemployment measurement, not merely because the em- 
ployment unit is common to both, but because productivity measure- 
ment throws direct light on the permanent displacement of labor per 
unit of product, which is always one dimension of that unemployment 
resulting from permanent changes in the structure and efficiency of 
industry. Instead of special studies of productivity rarely followed up, 
we need employment figures gathered directly, perhaps by a single 
agency, with such accuracy and detail that they may be broken down 
and rendered usable for whatever varied purposes they are needed, 
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at the same time adequately serving the primary purpose of providing 
a detailed as well as a composite picture of employment conditions. 

The nature of employment averages needs careful study. The num- 
ber of persons employed, according to current practice, usually means 
the total number of persons on a pay-roll during a pay period, or the 
average number of persons on pay-rolls during several pay periods. 
Such a figure necessarily is inflated in direct relation to the rate of turn- 
over, and shows the total number of persons holding jobs during the 
period in question without giving any indication of the intensity of em- 
ployment. For example, 200 men may be shown on the pay-roll at a 
blast furnace plant during a two-week pay period, whereas never more 
than 140 men are required for the plant’s operation and the average 
daily foree required might be, say, 145 or 150. It is becoming increas- 
ingly common, in large plant operations, for the management to require 
a daily “force report’’ showing the actual number of persons employed 
during each day. Now while we may be interested in the number of 
persons passing through the pay-roll during a given pay period, there is 
no question but that the average actual number of jobs available or 
actually filled furnishes a truer picture of employment conditions. It 
should be possible for statistical agencies to make a careful distinction 
between these two definitions of average employment, attempting to 
obtain the average daily force wherever possible by differentiating it 
from, but not substituting it for, the other unit which itself serves useful 
purposes. 

The average daily force may be combined with the average or stand- 
ard hours worked by the plant and the number of plant-days per month or 
per year in calculating the total man-hours worked, as an alternative to 
the direct compilation of man-hours from time cards. Man-hours fur- 
nish the most accurate indication of employment fluctuations. Com- 
piled on a process basis parallel with production statistics, they furnish 
the basis for measurement of productivity changes. When combined 
with statistics of the average number of employees on the pay-roll, they 
may be used to show the average hours worked per employee, thus 
measuring under-employment, which is meant to include “‘ short-time”’ 
as well as irregular employment. It should be noted that no measure- 
ment not considering under-employment can adequately represent the 
total volume of unemployment. The value of the man-hour unit is 
now being recognized in a number of current statistical series both 
national and local. 

In stressing the adaptation of employment statistics to the measure- 
ment of productivity I am fully aware how far this involves further 
multiplication of detail in the gathering of data. A beginning should be 
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made in basic industries in which productivity measurement is mos 
immediately practicable and useful. Many manufacturers are now 
apathetic in their attitude toward governmental labor statistics, and 
sometimes their reports evidence this attitude. They are, however, 
intensely interested in the measurement of productivity, and the 
adaptation of methods of measuring employment and labor time to this 
problem would develop enthusiastic support now in certain industries 
Not only would we gain by beginning to measure productivity itself, 
but the accuracy of employment statistics for whatever purpose desired 
would be greatly improved, partly as a by-product of the technical 
necessity for extremely accurate measurement of labor time if pro- 
ductivity comparisons and trends are to be developed. 

The President’s unemployment conference of 1921 laid an obligation 
on each community to undertake to meet its own unemployment prob- 
lem. The burden should further be laid on each individual industry. 
Progress in unemployment measurement, however, will be attained not 
only through gathering more complete data by localities and industries, 
but through the gradual accumulation of more comparable data for 
individual localities and industries. To this end, much statistical 
planning is needed. While it is commonly said that we are living ina 
statistical age, it may as well be said that our statistics are beginning to 
get beyond control. Our difficulty is as much in the form of partially 
wasted statistical energy as in the absence of material. I recall the 
illustration of a small blast furnace company in Western Pennsylvania 
in whose files I found complete series of reports covering employment 
and pay-roll conditions, cheerfully and carefully compiled for no fewer 
than six or more agencies asking for the same kind of data. The wayin 
which the willingness of manufacturers is being abused by the compila- 
tion of innumerable reports covering the same or similar information, 
frequently in a manner which the management suspects may be in- 
adequate for the purpose in view, is truly serious when one considers 
the ultimate effect on good willin many quarters. Today there is talk 
of a Federal Statistical Planning Commission. We have just elected as 
president, an engineer-economist, committed to a program of simplif- 
cation and efficiency, whose name is associated with this study of 
Recent Economic Changes, and whose record leads to the expectation 
that there will be great improvement in the fact-finding activities of the 
government during the next few years. There is reason to hope not 
only that badly needed simplification of statistical activities may take 
place within the governmental departments, but that the codperation 
of non-governmental agencies may be sought, according to Mr. Hoover's 
practice. 
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Care must be taken, however, that the popular desire for more 
trade information of all kinds, and the comparative apathy in 
business circles with reference to figures of employment and unemploy- 
ment, do not cause a one-sided development in the work of govern- 
mental fact finding. That the danger is immediate is indicated by the 
likelihood that the biennial Census of Manufactures may drop the com- 
pilation and publication of monthly employment figures for a large 
number of industries, at a time when we need an expansion rather than 
a contraction of the census data in this field. In view of the fact that 
we have never had a direct and useful measurement of unemployment, 
it would seem advisable that the census of occupations of 1930 yield 
some direct information on unemployment. This would involve not a 
complicated series of questions, but a simple inquiry which would show 
whether each person having occupational status was employed or out 
of work and looking for employment at the time of the Census. Sucha 
question would furnish a picture of the volume of unemployment as of a 
particular date, to which employment statistics might be linked in 
estimating unemployment with substantial accuracy at least for a 
limited period following the census. It would further seem desirable, 
at a time when the employment data gathered by the United States 
Bureau of Labor Statistics are being expanded, that a complete assess- 
ment of the status of governmental employment figures be made, with 
a view to the possible consolidation or at least the codrdination of the 
work in this field, now scattered among a number of agencies and 
associated with many purposes. Unless improved employment sta- 
tistics and methods of measuring unemployment are developed with- 
out waiting for the urge of an emergency, there is little prospect that we 
shall know more about the matter, on a national scale, than we do today 
when, in the words of Mr. Berridge, ‘“‘no analysis, however conscien- 
tious, can impart to an estimate reliability which does not exist in the 
raw data utilized.” 
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OCCUPATIONAL SHIFTS SINCE 1920 


By LAWRENCE B. Mann 


There has been great interest throughout the country in the causes of 
the unemployment which developed last winter. As no comprehensive 
statistics of either employment or unemployment are available on a 
national basis, the Department of Commerce felt that some light might 
be thrown upon this subject by a study of the shifts in occupations 
during recent years. 

Statistics of the occupations of gainfuily employed persons in the 
United States are collected every ten years in connection with the 
census of population. Consequently the latest available census data 
on this subject are for the year 1920. There has been a great evolution 
in the business and economic life of the United States during the past 
eight years. As a result of an increase in the use of machinery and in 
the efficiency of labor employed in the great productive industries— 
agriculture, mining, and manufacturing—it has been possible to 
increase steadily the output of those products and at the same time to 
reduce considerably the number of persons employed in production. 
Meantime the population has been expanding at the rate of over a 
million a year, with the result that there has been a substantial increase 
in the number of persons of working age. This combination of an 
increase in the total number of workers and of a decrease in the demands 
for labor from the great productive industries makes it of special inter- 
est to discover what industries, if any, have been increasing their 
employment. 

The following chart shows graphically the estimates of the 
Department of Commerce as to changes in employment in major 
industries between 1920 and 1927. In most cases the figures for 1920 
are based on census data, but very little exact information is available 

for 1927. Let us discuss by industries these shifts in occupation since 
1920 and the methods of estimating the 1927 figures. 

The latest census of agriculture was for the year 1925 and indicated 
that there had been a substantial decrease in the farm population of the 
United States since 1920. On the other hand, the increase in crop 
production and in relative purchasing power of farm products during 
the period 1925-1927 makes it probable that the migration from the 
farms has been at least temporarily halted. Assuming that the num- 
ber of persons engaged in agriculture and allied occupations decreased 
in the same proportion as the farm population from 1920 to 1925 and 
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remained constant in the two succeeding years, it appears that there 
has been a net decrease of about 923,000 in the number of agricultural 
workers during the past seven years. 
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Statistics of the Bureau of Mines show that the total number of 
persons employed in coal mines, metal mines, and quarries decreased by 
65,000 between 1920 and 1927. Unfortunately these figures do not 
include the petroleum industry. The quantity of petroleum extracted 
more than doubled in the seven year period, and it is probable that 
there was a very considerable increase in the number of workers in that 
industry. 

Factory employment in 1920 is estimated to have been about equal 
to that shown by the census of 1919, as the efficiency of labor probably 
increased sufficiently to provide a larger output without any increase in 
the number of persons on the pay-roll. Employment in manufactur- 
ing industries for 1927 is estimated by subtracting from the totals 
shown by the census of 1925 a decrease of 113,000 indicated by partial 
preliminary returns from the 1927 census. Information concerning 
employment in automobile repair shops was collected by the Census 
Bureau in 1919 and is estimated by the National Automobile Chamber 
of Commerce for the year 1927. The combined employment in facto- 
ries and automobile repair shops is estimated to have shown a decrease 
of 792,000 for the seven year period. The manufacturing industries 
which showed the greatest reductions in employment were shipyards, 
railroad repair shops, foundries and machine shops, and various types 
of chemicals, while motor vehicle factories, manufacturers of bodies 
and parts, automobile repair shops, and the electrical machinery indus- 
try reported substantial increases in the number on their pay-rolls. 

The transportation and communication industries show a net increase 
in employment of over 900,000 since 1920, despite an actual decrease in 
the number of railroad workers. Figures collected by the Interstate 
Commerce Commission indicate that railroads have been able to 
decrease the number on their pay-rolls by 287,000 since 1920. These 
figures include statistics for switching and terminal companies, but 
exclude employment at railroad repair shops, which is included in the 
census of manufactures. The number of persons engaged in highway 
transportation has increased from 940,000 in 1920 to about 2,025,000 
in 1927. These figures include chauffeurs, truck drivers, teamsters 
(in 1920), and garage employees; 1920 data are those shown by the 
census of occupations, while figures for 1927 are estimates of the 
National Automobile Chamber of Commerce. 

Employment in the telephone and telegraph industry has shown an 
increase of about 100,000 since 1920. Figures for the telephone indus- 
try were obtained by adding to the actual employment of the Bell 
System estimates of employment for independent companies based on 
data shown by the telephone census of 1922. Estimates of the em- 
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ployment of telegraph and cable companies are based on a straight-line 
projection of the trend shown by the censuses of 1912 and 1922. 

Unfortunately our information concerning employment in the 
distribution industries is extremely fragmentary. Estimates based on 
the employment of less than one fifth of this entire group show an 
increase of nearly 700,000 in the period 1920-1927, and it is probable 
that many of the other types of distribution show equally large gains. 
Studies made by the National Automobile Chamber of Commerce 
indicate that the number of persons employed in the selling of auto- 
motive products has more than doubled since 1920, reaching an 
estimated total of about 543,000 in 1927. 

The radio distribution industry which was in its infancy at the time 
of the last census of occupations has shown an even greater relative 
growth; estimates based on reports as to the number of radio dealers 
indicate an increase in employment of about 125,000 for this industry. 
Similar gains in relative growth have occurred in the distribution of 
electric refrigerators, washing machines, oil heaters, and other house- 
hold conveniences, but it was impossible to make any reliable estimates 
concerning them. Expansion in the population and total income of the 
United States has also doubtless resulted in a steady growth in employ- 
ment at other types of retail establishments, but it has been possible 
to secure estimates for only a few specialized lines, such as pharmacists, 
opticians, and workers in mail order houses. Estimates made by one 
of the larger life insurance companies indicate that there has been a 
marked increase in the number of insurance agents since 1920, and it is 
probable that there has been an equally large growth in the number of 
realestate agents. Data compiled by the Film Yearbook show a growth 
of about 150,000 in the number of persons employed in the motion 
picture industry. 

Statistics compiled by the United States government show a net 
decrease since 1920 of 221,000 in the number of persons employed in its 
military, naval, and civilian services. No figures are available for 
employment by state and local governments as a whole, but data for 
public school teachers are included in the professional group. 

Gains are noted in the number of persons engaged in practically all of 
the leading professions; this is partly due to greater demand for services 
of this type and partly to a marked growth in higher education. Sta- 
tistics showing the number of teachers and professors in public and 
private schools and in colleges are collected every two years by the 
United States Bureau of Education. A projection to 1927 of the 
growth in number of teachers and professors between 1920 and 1926 
indicates that the number of workers in this profession has increased by 
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about 189,000 during the seven year period. Tabulations in varioy © 
specialized publications such as the Yearbook of Churches indicate § 
that there has also been a substantial increase in the number of clergy. 
men, lawyers and judges, physicians and surgeons, and dentists and 
dental assistants. The number of nurses and hospital attendants js 
estimated to have increased by about 200,000 since 1920. Studies 
made by the Committee on the Cost of Medical Care show an increas 7 
of about 51,000 trained nurses, while estimates made by the Modern | 
Hospital Yearbook based on the number of beds in hospitals indicate 
that there has been a growth of nearly 150,000 in the number of hos. 
pital employees. p 

Domestic and personal service has shown an even greater relative cl 
growth than professional service in recent years. The increase in 
automobile touring has resulted in a tremendous expansion of the hotel in 
and restaurant industries. Studies made by the Lewis Hotel Training 
School indicate that the number of rooms in hotels increased by more 
than one third between 1920 and 1927. If this same ratio be applied to 
the number of employees engaged in work of this kind, it appears that 
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ESTIMATES OF OCCUPATIONAL SHIFTS, 1920-1927 e 
(In thousands) tc 
| } | | al 
| 1920 | 1927 | Increase | Decrease 
0 ET EE Te TE rere ie te a | 10,953 10,030 923 
Minerals (excludin; ng petroleum) . ae ee EO 975 910 65 
Manufacturing and auto repair shops. . . Re Neer 10,752 9,960 792 
Transportation and communication 2,918 3,820 902 
Railroads (excl. repair shops) : ; ‘ 1,612 1,325 
Pullman Company.............. ; Ts SEE 23 27 | 
= hway transportation . =a Bi aerators ; 940 2,025 | j 
IER. cc sce sctnes ss 281 359 
LN me and cables 62 84 | 
Distribution......... Oe ere 718 1,409 691 
Automotive products............ 256 543 
Radio ; baa 25 150 
Mail order houses aoe paes 24 32 
Pharmacists....... ; : : ere peck 80 100 
ee Ceuaae . rrerwe 13 18 | 
Insurance agents......... eee 120 216 
Motion pictures ; eee 200 350 | 
United States Government Service Re eee 1,025 804 221 
Civil Service. . . a Cee a 691 559 
Military and naval service A i Gceuee 33 245 
Professional service. . SSG NS eae REE MOOV OGRE Gas | 2,066 2,530 464 
Teachers and professors nese 815 1,004 
NN Tre ; oo 199 216 
Lawyers and judges Spite ees en | 123 145 
Physicians and surgeons er a 145 150 
Nurses pace ; : aa 301 352 
Hospital attendants “Pepe rree | 400 549 
ape ENE ce a hacitwan oa 56 67 
Dental assistants.................. ca Pa 7 | 17 
Chiropractors, osteopaths and chiropodists 20 30 
Domestic and personal service. ....... ; | 1,864 2,625 761 
Hotels, restaurants, etc. ‘ Tore ees 2,025 
Barbers, hairdressers, and manicurists............... | 216 385 
Power laundries. ...... ata el -eumseowbnd Giatetd ‘| 130 182 
Dyers and cleaners...... ray Sea aes uty wren ae ale 18 33 
Net increase all occupations shown.................... 
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irious H there has been an increase of at least 525,000. The number of barbers, 


licate |) hair dressers, and manicurists has also increased very rapidly during the 


present decade. Estimates based on the number of establishments of 


$ and 3 this kind indicate that there were approximately 385,000 barbers, hair 


dressers, and manicurists in the United States in 1927 as compared 
with 216,000 in 1920. Two other industries which have been materi- 
ally increasing the number of their employees are power laundries and 
dyeing and cleaning establishments. Estimates for 1927 based on 
data collected by the Census Bureau in 1919 and 1925 indicate that 
there has been an increase of about 52,000 in the number of workers in 
power laundries and of about 15,000 in the employees of dyeing and 
cleaning establishments since 1920. 

A summary of these estimates of employment by occupational groups 
indicates that there has been an increase of over 2,800,000 workers 
engaged in transportation, distribution, professional service, and per- 
sonal service as compared with a decrease of about 2,000,000 in 
agriculture, mining, manufacturing, and United States government 
service. It is probable that there have also been large gains in 
employment in a number of other industries for which it was impossible 
to make estimates, such as construction, general retail distribution, 
and the selling of real estate. 
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CLASSIFICATION OF EMPLOYMENT FLUCTUATIONS AND 
SHIFTS IN EMPLOYMENT IN OHIO, 1914-1927 


By Raps J. WaTKINs 


The purpose of this paper is to show how employment fluctuations 
in Ohio vary as between the major divisions of industry and as between 
types of workers, and how economic changes in Ohio have been re- 
flected in shifts in employment between divisions of industry and be- 
tween types of workers. The material to be presented is taken from 
Part 4 of Industrial and Commercial Ohio, a publication of the Bureau 
of Business Research of The Ohio State University. 

The data on which the charts are based represent the compilations 
by the Division of Labor Statistics of the State of Ohio of the annual 
reports made to that body by all concerns in Ohio normally employing 
three or more persons. The only groups of employers in Ohio which 
are not required to report to the Division are interstate railroads and 
governmental institutions and agencies. The employer reports to 
the Division at the close of each year and his report shows, among other 
things, the number of employees on his pay-roll at or near the 15th 
of each month during the preceding year, for both males and females, 
classified according to wage earners, clerical workers, and salespeople. 
The tabulated data are also classified according to the following major 
divisions of industry: mines and quarries; construction; manufactures; 
service; trade, retail and wholesale; transportation and public utilities; 
agriculture; fisheries. The last two divisions are negligible and their 
data are not shown here, although they are included in the all-industry 
totals. The average monthly number of workers reported in 1923, 
the base year used in the charts, was well over one million. These 
reports have been collected by the Ohio Division of Labor Statistics 
since 1914. The files of the Division are kept up to date on the basis 
of the fles of the workmen’s compensation division of the Industrial 
Commission of Ohio. The law has remained substantially unchanged 
during this period with one exception. Prior to 1924 all firms nor 
mally employing five or more persons were required to insure their 
employees under the Workmen’s Compensation Act, but beginning 
with 1924 this minimum number of employees to come within the 
scope of the Act was reduced to three. This change resulted in a 
considerable increase in the number of reporting firms, but the increase 
in numbers of employees could not be great in view of the small size 
of these firms. It does not appear from the reports of the Division 
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that the comparability of the data was seriously affected. Space will 
not permit a complete description of the nature and limitations of the 
data. 

Chart I shows the character of employment fluctuations in Ohio from 
1914 to 1927 in all industries exclusive of mines and quarries, according 
to service types. That the wage-earner curve follows very closely 
the fluctuations of the all-workers curve is merely due to the fact that 
over this period wage earners in Ohio have represented from 80 to 85 
per cent of the total of all workers. The principal feature revealed 
by these four curves is the variation in the character of employment 
fluctuations, both secular and short term, between the three types of 
workers. The curves differ notably with respect to the degree of sta- 
bility of employment represented. 


CHART I 


EMPLOYMENT FLUCTUATIONS IN OHIO, 1914-1927—ALL INDUSTRIES, EXCLUDING 
MINES AND QUARRIES—ACCORDING TO SERVICE TYPES 


Source: Division of Labor Statistics, State of Ohio 
In Each Series Averaze Month 1923 Equals 100 
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The variations in the fluctuations of employment between manu- 
facturing and non-manufacturing industries in Ohio are shown graph- 
ically in Chart II. This chart is extremely significant in that it gives 
quantitative evidence of the diversity of trends and of cyclical and 
Seasonal fluctuations in these two classifications of industry. The 
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non-manufacturing curve includes the data for construction, retail and the 
wholesale trade, transportation and public utilities, agriculture, fisher- gal 
ies, and service. the 

CHART II 19: 





EMPLOYMENT FLUCTUATIONS IN OHIO, 1914-1927—ALL WORKERS IN ALL INDUs. 
TRIES, EXCLUSIVE OF MINES AND QUARRIES—MANUFACTURING AND NON-MANTU- 
FACTURING ma 
Source: Division of Labor Statistics, State of Ohio vel 

In Each Series Average Month 1923 Equals 100 
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The classification of employment fluctuations in Ohio from 1914 to s 
1927 according to sex is shown in Chart III. The curve representing 3 
CHART III 
EMPLOYMENT FLUCTUATIONS IN OHIO, 1914-1927—ALL INDUSTRIES, =XCLUDING 
MINES AND QUARRIES—ACCORDING TO SEX 
Source: Division of Labor Statistics, State of Ohio 
In Each Series Average Month 1923 Equals 100 
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the employment of female workers does not show the same war-time 
gains as those revealed by the male-workers’ curve; it did not rise to 
the same high peak in 1920, and did not fall to the same low level in 
1921. 

It has been pointed out above that employment fluctuations between 
manufacturing and non-manufacturing industries in Ohio have been 
very dissimilar. The six curves traced in Chart IV present additional 
evidence of diversity of employment fluctuations in the major divisions 
of industry in Ohio from 1914 to 1927. It is clear from this chart 
that an index of employment based on manufacturing industries alone 
gives very little information concerning the nature of employment 
fluctuations in other lines of industry. 


CHART IV 


EMPLOYMENT FLUCTUATIONS IN OHIO, 1914-1927—ALL WORKERS IN THE MAJOR 
DIVISIONS OF INDUSTRY 


Source: Division of Labor Statistics, State of Ohio 
In Each Series Average Month 1923 Equals 100 
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The curves thus far presented show the necessity of classified em- 
ployment data according to types of service and divisions of industry. 
The curves shown in Chart V show equally well the necessity of classi- 
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fication by localities if employment curves are to have significance, 
The Cuyahoga County (Cleveland area) curve follows very closely 
the fluctuations of the State curve. The Franklin County (Columbus 
area) curve stands in sharp contrast to the Summit County (Akron 
area) curve with respect to the stability of employment. 


CHART V 


EMPLOYMENT FLUCTUATIONS IN OHIO, 1914-1927—ALL INDUSTRIES, EXCLUDING 
MINES AND QUARRIES—ACCORDING TO LOCALITIES 


Source: Division of Labor Statistics, State of Ohio 
In Each Series Average Month 1923 Equals 100 
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The employment curves which have been presented show roughly 
the nature of the changes which have occurred between divisions of 
industry in Ohio since 1914. This is shown, however, much more 
clearly in the percentage distribution bars in Chart VI. The data for 
mines and quarries have been omitted from the all-industry totals for 
the purpose of this chart because of the erratic character of changes 
in employment in that division of industry, and the data covering 
agriculture and fisheries, while included in the totals, are not shown 
because they are negligible. The total number of all workers em- 
ployed in all industries, exclusive of mines and quarries, equals 100 
per cent in each year, and the employment in each division of industry 
in each year is expressed as a percentage of the total. The outstanding 
fact revealed is the decline in the relative significance of manufacturing 
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ce. employment over this period. A comparison of the bars for 1920 and 
ely 1921 is significant. The sharp changes between these two years, 
Dus as revealed by the bars, afford a rough indication of the relative 
‘on degree of stability of employment in these five major divisions of 

industry. 

CHART VI 

PERCENTAGE DISTRIBUTION OF EMPLOYMENT IN OHIO, 1914-1927—BETWEEN THE 
NG MAJOR DIVISIONS OF INDUSTRY 

Total Number of All Workers in All Industries Exclusive of Mines and Quarries Equals 100 per cent 


in Each Year 
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PERCENTAGE DISTRIBUTION OF EMPLOYMENT IN OHIO, 1914-1927—BETWEEN 
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interesting to note that female workers constituted in 1921 a higher 
percentage of total employment than in any other year during this 
Total Number of All Workers in All Industries Exclusive of Mines and Quarries Equals 100 per cent 


Ohio from 1914 to 1927 are shown graphically in Chart VIII. 
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By way of summary, certain conclusions can be enumerated. The 
charts justify these conclusions as far as Ohio is concerned, and the 
fact that Ohio is fairly typical of the industrial Northeast lends na- 
tional significance to the statements which follow: 

1. The employment of wage earners is characteristic of the employ- 
ment of all workers merely because wage earners constitute such a large 
percentage of the total and not because the employment of salespeople 
and clerical workers follows the fluctuations in the employment of 
wage earners. 

2. The employment of clerical workers is highly stable except for 
cataclysmic changes such as that which occurred in 1920-1921. 

3. The employment of salespeople is highly stable except for the 
element of seasonality, and this seasonality affects almost entirely 
saleswomen rather than salesmen (the chart illustrating this fact is 
not shown in this paper, but will be found in the publication referred to). 

4. Non-manufacturing employment is distinct from manufacturing 
employment with respect to long-time growth and with respect to 
cyclical and seasonal fluctuations. 

5. The employment of females shows greater stability than does the 
employment of males. 

6. Employment fluctuations in the major divisions of industry are 
so divergent in character that a single index for all industries is highly 
misleading, except as a measure of variations in total employment. 

7. Employment fluctuations between localities are so divergent in 
character that a single index for any such large area as a state is apt 
to be misleading. 

8. The economic changes under way in this highly dynamic period 
are producing extremely significant changes in the relative importance 
of the various divisions of industry and of the employment of various 
types of workers. 

9. The charts suggest that local, regional, or national programs for 
the stabilization of employment and of industry require close analysis 
of classified statistics of employment. 
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AN EXPERIMENT IN THE MEASUREMENT OF UNEM. 
PLOYMENT 


By Freperick E. Croxton 


This paper deals with an experiment in the measurement of unem- 
ployment in Columbus, Ohio, during the five year period from 1921 to 
1925. The study was made by a house-to-house canvass in the autumn 
of each of the years. Selected areas of the city were visited and the 
same territories were covered upon each occasion. 

The study originated when, in the fall of 1921, Columbus, like many 
another city, undertook to deal with the economic maladjustments in 
its population incident to the then prevalent unemployment. There 
was organized for this purpose the Mayor’s Emergency Unemployment 
Committee which essayed as one of its first tasks the determination of 
the size of the problem to be faced. How many people were idle? Had 
their idleness been of long duration? To what extent was part-time 
work present? How severe was unemployment among heads of house- 
holds? 

The National Conference on Unemployment, called by President 
Harding, after considerable discussion had estimated the unemployed 
in the United States at that time at 3,500,000 to 5,500,000. The 
wide divergence in these figures emphasized the need for more accurate 
data if relief measures of any kind were to be effectively developed. 

Estimates of the probable needs for the coming winter were prepared 
by social agencies and laid before the Committee. These estimates 
were based upon the demands which had been made upon each agency 
during the summer and early autumn in relation to past years and upon 
the judgment of its executives in regard to probable future develop- 
ments. The Mayor’s Committee was anxious to secure as definite in- 

formation as possible, and therefore proposed to the Ohio State Univer- 
sity that that institution codperate in the planning and execution of a 
study of the employment situation. It so happened that Professor 
Mary Louise Mark and the writer had plans already under way for an 
analysis of unemployment in the city. This, it was believed, would fur- 
nish to our students valuable experience in collecting and assembling 
data. In 1921, the first of the five years in which the study was made, 
the investigation was under the joint auspices of the University and of 
the Mayor’s Committee. The extension of the study through the 
next four years grew out of a suggestion made by the Mayor’s Com- 
mittee in its final report in May, 1922. 
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This investigation, it should be clearly understood, represents neither 
conditions month by month from 1921 through 1925, nor a summary of 
each of these years, but merely five cross sections of the employment 
situation in the city, taken in the last week of October or the week of the 
last days of October and the first days of November. In each year, in 
order to expedite the work of enumeration, approval of the project was 
secured from the local Federation of Labor and the Chamber of Com- 
merce. 

In 1920 Columbus had a population of some 237,031, and the number 
of occupied persons 18 years of age and over was 102,627. In 1921 
there were available approximately 100 students of statistics who could 
be drafted for the work of enumeration. It was obvious that some 
method of sampling must be adopted. Chart I presents a map of Co- 
jumbus showing the territories covered (A, B,andC). It will be noticed 
that they represent a sizeable portion of the city. They include or are 
contiguous to the parts of the city in which many of the more impor- 


CHART I 
COLUMBUS, OHIO 
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tant manufacturing establishments and railroad shops are located. In 


these territories were found, in 1921, some 11,240 persons normally em- 


ployed, or slightly less than 11 per cent of the occupied persons in the 
city. 

The schedule used in each of the five years is shown as Chart II. No 
changes, save some slight ones in the clarification of wording, were 
made during the five studies. A line was provided for each member of 
the household, and the schedule asked for data concerning relation to 
head of household, sex, race or nativity, industry in which employed or 
in which last regularly employed, and employment status, whether 
(1) full time; (2) part time, and if so, what fraction of part time; or 
(3) idle, and if so, the duration of the idleness and the reason. 


CHART II 
THE SCHEDULE 
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List all persons 18 years of age or over except women not usually employed. If native-born, enter in colc.nn 3 “N. W.” for 
native white and “N.C.” for colored; if foreign-born enter “Ger.” for German, “Heb.” for Hebrew, “Ital.” for Italian, “Mag.” 
for Magyar (or Hungarian), “Pol.” for Polish, “Slov.” for Slovak, and “Other” for all other foreign-born. If employed part 
a in column 8 approximate fraction of time working. If idle enter in colamn 9 number of weeks since regularly em- 
ployed. 

Notes... . _ : abeicennatnaliaanmmalanet 











Unemployment Survey, Columbus, Ohio, 1925 


Before being’ entrusted with the task of enumeration, the students 
were carefully instructed in the technique of gathering data. Each 
question on the schedule was fully discussed; full opportunity was given 
for queries on the part of the students and hypothetical interviews were 
staged. After having filled out a number of schedules, each student 
was required to report to a supervisor and each card was carefully ex- 
amined and criticized. The enumerator was then sent back to the field 
to correct his mistakes and to complete his territory; afterwards the 
schedules were again examined by a supervisor. The field work each 
year occupied about a week. 
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It is not the purpose of this paper to dwell at length upon the results 
of the study. Those are presented in detail in Bulletin 409 of the 
United States Bureau of Labor Statistics. The tables there shown fall 
into five groups, dealing with (1) employment status, (2) duration of 
unemployment, (3) cause of unemployment, (4) duration and cause 
of unemployment, and (5) industry and employment status. Many of 
the more important tabulations are shown both for all persons and for 
heads of households. 




































































CHART III 
EMPLOYMENT STATUS OF ALL PERSONS ENUMERATED, BOTH SEXES 
Per cent 

0 25 50 1 100 
1921 76.5 10, 13.4 
1922 86.2 6.57.1 
1923 87.5 6.2 16.3 
1924 79.3 12,0 18.7 
1925 82.4 9.717.9 

Full Time Part Idle 


Time 


As a brief summary of the employment status of the persons enumer- 
ated, Chart III is presented. This shows the proportion of persons em- 
ployed full time, part time, and idle for each of the five studies. Chart 
IV pictures the relative duration of the idleness found in each of the 
five years. Not only was there more unemployment in 1921 than in 
any of the other years, but it had been of longer standing. 

Figures such as those arrived at by this study are of peculiar value in 
connection with social planning fora community. With the aid of data 
concerning unemployment, social agencies, particularly when their ac- 
tivities are coédrdinated as in Columbus, can plan their work and esti- 
mate their needs in advance. It is clear that not all unemployment 
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CHART IV 


DURATION OF UNEMPLOYMENT FOR ALL IDLE PERSONS ENUMERATED, 
BOTH SEXES 




































































Per cent 
ce) > 50 75 100 

1921] 15.0 19.8 65.1 
1922 | 23.5 14.5 62.0 
1923 | 38.4 18.2 43.5 
1924 | 31.9 23.9 44,2 
1925 | 29.7 18.5 51,9 

Idle less Idle four Idle ten weeks 

than four and under or more 

weeks ten weeks 


shown by a study of this type indicates actual need, yet by a comparison 
with past years, especially when the causes and duration of unemploy- 
ment are known, it is possible to make a reasonable estimate concerning 
the requirements of a coming winter in terms of previous ones. 

A careful consideration of the methods and procedure renders ap- 
parent certain criticisms and suggestions of importance if this study 
were to be repeated or extended. 

1. The Selection of the Sample.—While a highly satisfactory sample 
was obtained by the use of the territories shown in Chart I, some ad- 
vantage might be gained from the use of a number of smaller, more 
widely scattered territories within the city. It might well be possible 
to use a carefully selected sample, proportionally smaller than the one 
used in this study. 

2. The Schedule.—A number of changes in the schedule might be 
suggested. Certainly any alterations tending to decrease the time re 
quired for enumeration would be welcome. In the first place, ‘‘ Race” 
(column 3) could be omitted unless one has some special interest in 
analyzing unemployment upon this basis. In the second place, it 
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| might be advisable to compress ‘‘Employer,’’ “Industry,” ‘‘Occupa- 


tion” (columns 4, 5, 6), into one column, “Industry.” The purpose of 
these three headings was to make sure that enough information con- 
cerning each individual would be available so that he could be readily 
placed in the proper industry group. If this change were made, the 
enumerators would need special instruction concerning the industrial 
classification to be used and should be warned to make certain that 
each individual was placed in the proper industry. The request for the 
name of the employer, while practically never refused, was objected to 
by a few of the informants. The omission of this question, together 
with the fact that the name of the person covered is not included, would 
combine to make the study wholly impersonal. In the third place, it 
might be suggested that “‘ Reason for idleness” (column 10) could be 
omitted and that “‘ Weeks idle” (column 9) could be changed to “Idle,”’ 
with provision for the entry of only a check mark and no notation of 
duration. This, however, is probably not advisable, since the duration 
of idleness is of great importance in judging the severity of unemploy- 
ment and since the answers to “‘ Reason for idleness’’ assist in deter- 
mining whether unemployment was voluntary or involuntary. This 
point should be stressed in giving instructions to enumerators, since 
persons may be reported as ‘‘retired” but no indication given as to 
whether the retirement was voluntary orinvoluntary. A possible addi- 
tional question would be as to whether the employment at present 
engaged in was the usual one. This would furnish information con- 
cerning the numbers that had turned to other lines of endeavor for a 
livelihood. 

3. Cause and Duration of Idleness.—It was extremely difficult to se- 
cure data even approximately accurate concerning duration of idleness 
from old age or retirement, for the reason that for only a few wage 
earners is ‘‘retirement’’ a definite act at a specific moment. Nor does 
“old age” arrive at a particular day and hour. Old age for many, as 
a cause of unemployment, arrives when work fitted to their years and 
physical condition can no longer be had. Preceding this is often a 
period of ‘slack work” and “odd jobs,” and finally the wage earner 
discovers that he is “‘old.’”’ Retirement, too, generally follows along 
the same line of experience, except that it is coupled with ability to se- 
cure some support from a home or other property accumulated, from 
other members of the family, or from organizations. In some cases, 
even with the exercise of extreme care and close supervision, it was prac- 
tically impossible to distinguish clearly between sickness and old age as 
a cause of idleness for those persons past middle age. It is undoubtedly 
also true that during times of depression “slack work”? may be some- 
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what too readily given by the informant as the cause of unemployment, 

4. Use of Student Enumerators.—One of the difficulties involved jn 
making any house-to-house study is the enormous amount of map- 
power necessary to make the required visits. In this case, since a large 
number of students were available, the problem was easily solved, 
Both men and women students acted as enumerators and, having r- 
ceived careful special instruction, their work was entirely satisfactory. 
Lacking the necessary students, recourse might have been had to the 
assistance of family case workers, neighborhood house workers, nurses, 
or others. 

5. The Housewife as a Source of Information.—On the whole the 
housewife was an admirable source of information. Very few were 
suchentries on the schedules as “ does not know”’ and “‘ noinformation.” 
At times, when dealing with recent immigrants, it was difficult to ascer- 
tain the name of the employer of a husband, son, daughter, or roomer, 
but it was almost invariably possible to ascertain the person’s occupa- 
tion and industry classification. 

6. Adequacy in Point of Time.—On the basis of this series of surveys, 
the average employment status per thousand males at the close of Octo- 
ber and the beginning of November was 

823 employed full time, 
83 employed part time, 
94 idle. 
But do these figures adequately represent conditions in the autumn? 
If not, how long a period should be covered? Further, what are the 
usual conditions during the spring and at other times of the year? 

The greatest value of a series of studies of the kind conducted in 
Columbus is to indicate as definitely as possible the usual employment 
conditions and the variations from season to season and from year to 
year, providing a basis for industrial and social planning and looking 
toward eventual stabilization of employment. 
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HOW MUCH LABORATORY WORK IS NECESSARY IN 
STATISTICS COURSES? 


I 


By Witutrorp I. Kine 


The question of how much laboratory work is to be required of classes 
in statistical method is tied up with the question of how the laboratory 
is to be operated. Some teachers consider that laboratory hours and 
conference periods are almost synonymous terms. They think of the 
laboratory period as a time for assigning problems to be solved by the 
student at home and for examining problems which the student has 
worked upon outside of the laboratory. This method of instruction 
enables the class to solve a very considerable number of problems, 
even though the laboratory hours are but few. When this procedure 
is adopted, it is, however, not feasible to hold the student to the same 
high standards, as regards quality of work, that may be maintained 
when the entire exercise is performed in the laboratory. Nor can 
the student be trained as thoroughly in the use of machines, in the 
drafting of tables and charts, and in the various details of technique so 
essential to good statistical work. Furthermore, he can scarcely be 
taught by this method to present his completed work in thoroughly 
satisfactory form, for unless errors are checked in their incipient 
stages, it requires so much time to correct them that the student justly 
rebels. 

According to my view, laboratory procedure is not really satisfac- 
tory unless all, or nearly all, of the work assigned is done in the labora- 
tory under the immediate supervision of an instructor. The best re- 
sults are secured when the student submits each step in his solution for 
criticism before recording the results in final form. All errors should 
be corrected and the exercise should be completed and graded before 
another exercise is assigned. 

If the student is required to verify all computations, tabulate all 
figures neatly, and construct charts which are trim and pleasing in 
appearance, each problem will require considerable time. According 
to my experience, to complete sixteen exercises covering only those 
topics presented in my very elementary text on statistical method 
which seem to me most essential, requires, during each of thirty-two 
weeks in the school year, not less than four hours of the average stu- 
dent’s time. One cannot traverse even this much ground unless every 
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problem is pared down as much as is possible without sacrificing its 
essential principles, and unless every other practicable device for 
saving the time of the student is utilized. 


II 


By THEODORE H. Brown 


A majority of our students take courses in statistics to get the 
philosophy of the work, not to learn details of method. This is espe- 
cially true of students of business statistics who desire to understand 
enough of statistical method to help them solve some business problem. 
For these students a small number of laboratory hours is sufficient, 
provided the problems are selected to give a maximum of philosophy 
with a minimum of arithmetical calculation. This is the plan in 
effect at the Harvard Business School where two hours a week for the 
first year are devoted to laboratory work. 

Preliminary training of the sort described also is most desirable for 
students who plan to become statisticians. Such students acquire a 
sound knowledge of the more technical problems more quickly because 
they have learned to recognize first the fundamental philosophy of the 
simpler problems. 


III 


By Joun H. Cover 


Statistical method has evolved in an effort to apply to the social 
sciences a process of analysis corresponding to the scientific method of 
the natural sciences. A course in statistics may be the only study of 
methods that a student of the social sciences obtains in his entire 
academic work. This is frequently true not only because laboratory 
courses in the natural sciences are not required of all students, but also 
because of the inability of the human mind to transfer training from 
one field to another. In teaching statistics, then, we may be providing 
the student with his only opportunity to differentiate between a static 
body of knowledge and the concept of measurement of evolution. 

If we are to impress upon the student that scientific method is both 
quantitative and qualitative, and that it combines induction and 
deduction, it is our responsibility not merely to illustrate our theories 
with chosen material, but, preferably, to have the student discover 
general factors in the actual process of analyzing a specific project. 

By laboratory, we are agreed, I believe, that we have in mind not 
the mere enclosure with an environment of computing machines and 
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charts, but rather the whole process of investigation, the application 
of scientific method, the employment and control of imagination, the 
differentiation between and relations of assumptions and conclusions, 
the tests of validity, and the development of the spirit of skepticism. 

With this concept in mind, the laboratory becomes the principal 
factor in the teaching of statistics. The lecture as a formal practice is 
eliminated and discussion tends to follow rather than to precede the 
laboratory. 

Perhaps the first responsibility of the instructor is the establishment 
of intellectual modesty. The student approaches statistics ‘“knowing”’ 
many varieties of canned courses. His display of this knowledge is a 
form of advertising which will bring about his release from enforced 
labor by commutation of the president of the university. Egotism will 
bring him inany hours of sorrow unless he is to become a salesman, a 
preacher, or a teacher. It is our responsibility to point out to him that 
his body of knowledge, which is today the ultimate truth, may tomorrow 
be considered this side of the ultimate, and that he is in a much safer 
position if he is equipped to choose and apply a method for the deriva- 
tion of new relationships. Perhaps this intellectual modesty should 
go as far as to give him a fear of the misuse of data. Certainly it should 
not permit him to remain as naive as the broker who asked me to explain 
to him over the telephone how to derive a business cycle. 

This change in point of view may, of course, be accomplished 
through exhortation, but it is more likely to be impressed upon a stu- 
dent’s mind by the trial and error process, assisted by an early assign- 
ment to gather and classify data with no assistance as to sources and 
with merely reading assignments covering method. There are few 
shocks to one’s omniscience quite so conclusive as constructive criticism 
following an assignment of this type. 

By assigning to each student an individual problem for which data 
are to be collected and for which analysis is to be carried throughout 
the course, we have an opportunity to develop initiative, judgment, 
imagination, mechanical facility, and ability to think consecutively, 
which will be of great assistance to him in the future. By an approach 
of this kind we are leaving to the textbooks the employment of prob- 
lems as illustrations of methods, and we are placing upon the individual 
student the responsibility for analyzing the practical problems of the 
region in which he expects to live and do his future work. 

In presenting this point of view I recognize many limitations. The 
length of the course should be a minimum of two quarters, with four 
hours weekly. Equipment should be obtained by direct or indirect 
methods; we should not be above permitting a business establishment 
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to finance a laboratory as a music retailer provides a piano for the BF 
virtuoso. We must overcome limited mathematical training through 
stricter prerequisites or by assuming the responsibility of laying down 
the foundation in the statistics course itself. And, finally, I implore 
that you recognize as a limitation, the evangelical fervor of my desire 
to proselyte. 
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By Howarp R. To.iEey 


Statisticians should be able not only to state their conclusions, but to 
state how much confidence can be placed in those conclusions. Deter- 
mining the accuracy of the results is just as much a part of any statis- 
tical analysis as obtaining the results themselves. How to judge the 
accuracy of statistical results in social science studies is the specific 
problem which now confronts us. 

Many statisticians feel that the error formuias now available are in 
no way applicable to most classes of economic statistics, and that it is 
useless and misleading to apply them. Others, while realizing that the 
error formulas have some limitations and are not strictly applicable to 
the data with which they are working, continue to apply them, using 
them as an aid in judging the reliability and significance of the results. 
Still others, apparently, have not progressed far enough in their knowl- 
edge of the subject to know that the error formulas found in the stand- 
ard texts are not entirely and strictly applicable to most kinds of eco- 
nomic data. With this class of statisticians we will not concern 
ourselves further than to suggest that they study the textbooks until 
they understand the postulates and assumptions on which the error 
formulas are based. 

With these opinions and points of view in mind, it will be seen that 
the following questions are of great importance both to those who 
analyze economic data and to those who make use of the results of the 
analysis: 

1. How nearly will the error formulas now available give a measure 
of the error that may be involved in generalizing from the results of a 
sample of economic data? 

2. In the absence of satisfactory formulas, on what basis are we to 
judge the accuracy and significance of our conclusions, and how are we 
to know to what extent we are warranted in making generalizations? 

3. Would it be possible to develop error formulas strictly and com- 
pletely applicable to all the different classes of economic data, and, if 
so, what are the prospects of it being done in the near future? 

With regard to the applicability of available formulas, probably the 
most serious limitation is that practically all of them are based on the 
assumption of a random sample taken from an unchanging universe. 
Very few samples of economic data satisfy the mathematician’s defini- 
tion of a random sample. In a great many economic investigations, it 
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is practically impossible to make sure that the data will be a random 
selection from the universe under study. 

A random sample is not necessarily the most reliable sample. Years 
ago Yule pointed out that by stratifying the universe under study and 
obtaining a portion of the data for the sample by random selection 
within each stratum, one could ordinarily obtain a sample that would 
be more reliable than a random sample. He also provided a formula 
for measuring the error of the mean of such a sample. More recently 
Bowley has shown that by a method which he calls “purposive selec- 
tion,” a sample more reliable than a random sample can be obtained, 
and he has provided a formula for the error of the mean of a “pur- 
posive’’ sample. But in practice, a sample which conforms strictly to 
the conditions postulated for Yule’s stratified sample or to Bowley’s pur- 
posive sample may be just as difficult to obtainasarandom sample. At 
best, the analyst using secondary data usually can know only that in all 
likelihood none of the available formulas is entirely applicable. 

A second limitation of some of the formulas, particularly those for the 
error of correlation coefficients and regression coefficients, has been 
that they are applicable only if the frequency distributions of the data 
are normal. Considering the fact that the frequency distributions of 
most sets of economic data are not normal, this has limited the applica- 
tion of the formulas very seriously. Recently, however, the English 
school of statisticians has developed formulas and probability tables to 
accompany them which, they state, are applicable regardless of the from 
of the frequency distribution. These formulas are given, most of them 
without proof, in R. A. Fisher’s book, Statistical Methods for Research 
Workers, published in 1925. If one had the mathematical ability and 
the diligence to read the papers to which Fisher refers, he would no 
doubt find a much more widely-applicable set of formulas than was 
available in a readily usable form prior to the appearance of this book. 

A third limitation of the available formulas has been that they were 
applicable only if the sample was large. This was due to the fact 
that the parameters (standard deviation, correlation coefficient, etc.) 
called for in the formulas were the parameters of the universe under 
investigation, not the parameters of the sample at hand. Since in 
most cases our knowledge of the universe from which the sample is 
taken is limited to what we can learn from an examination of the sample, 
the parameters of the sample were perforce used in the formulas as the 
best available approximations of the parameters of the universe. This 
procedure introduces marked inaccuracies into the measures of errors 
for small samples, say of twenty or less observations, since parameters 
of such samples may vary markedly from the parameters of the uni- 
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verse. Here again the English statisticians have come to the rescue 
and developed a set of formulas based on the parameters of the sample. 
The first work along this line published by ‘‘Student”’ in 1908 has been 
developed and extended until formulas and tables applicable to small 
samples down to and including two observations are published in 
Fisher’s book. If we accept the statements of those who have devel- 
oped these newer formulas, skew frequency distributions and small 
samples need cause us no further difficulty as far as measurement of 
errors is concerned. 

A further special limitation is found in the use of error formulas in 
connection with the results from time series of economic data. This 
limitation has been pointed out repeatedly. The available formulas 
all involve the assumption that in the universe under study the under- 
lying causes which determine the occurrence of an event or the mag- 
nitude of a variable are constant. But we know that some of the causes 
underlying the occurrence of economic phenomena may change with 
the passage of time. In other words, it may be that the variance in 
such a series is not all due to chance fluctuations within the universe. 
Part may be due to the fact that some of the elements (the causes) in 
the universe are changing. 

Thus, interpretative statements of errors computed for time series 
must contain some proviso such as “‘if the underlying causes of the 
phenomenon did not change during the period.” This is an addition, 
of course, to the proviso, “‘if the data had been selected at random.” 

These two provisos place very stringent limitations on the measure- 
ment of errors to be feared when generalizing or forecasting on the 
basis of time series analysis. However, for most time-series data it is 
undoubtedly true that most of the elements of the universe remain 
unchanged between successive intervals of time and for considerable 
periods of time. If this were not true, we should have no continuity 
in economic life and we should be able to make no generalizations 
whatever as to the causes of changes in economic phenomena. 

Granting that with the tools now available the statistician can make 
only very imperfect measurements of errors in such cases, should he 
not use the tools, if he keeps their imperfections always in mind? And 
is it too much to expect that someone some time will invent better 
tools—will develop formulas directly applicable to this problem? 

This brings us to our second question: In the absence of satisfactory 
formulas, how are we to judge the extent to which we are warranted in 
generalizing our results? My answer is: Know the data. Learn the 
methods used in collection and compilation. Define the universe of 
which the data are a sample and to which the results are to be general- 











72 American Statistical Association 


ized. Understand the error-formulas and the assumptions on which 
they are based. Compute the error according to the formula. If the 
result will not apply without qualification—and it very likely will not— 
use your knowledge of the data and your statistical judgment to decide 
how the value given by the formula can be modified to give a more 
accurate measure of error. Remember always that results obtained 
from a single sample, especially a small sample, might be materially 
changed if more comprehensive information were available. 

Economic statisticians should continue their efforts of obtaining 
quantitative measures of error, for, as Lord Kelvin has said: ‘‘ When 
you can measure what you are speaking about and express it in num- 
bers, you know something about it; but when you cannot measure it, 
when you cannot express it in numbers, your knowledge is of a meager 
and an unsatisfactory kind.” 

This brings us to our last point, the prospects for the development of 
error formulas strictly and completely applicable to economic data. 
Few of the economic statisticians of the country have the mathematical 
training and background that are needed to develop new formulas or to 
modify existing ones to make them applicable to our results. Likewise, 
few mathematicians have the training in economics and the knowledge 
of economic statistics that one must have if he is to make an intelligent 
application of mathematical reasoning to the problem. But it is to be 
hoped that interest in the subject will be stimulated to the point where 
statisticians who have the necessary mathematical background and 
mathematicians who have the necessary understanding of economics 
and economic data will make a serious effort to develop more satisfac- 
tory and more generally applicable measures of error. 
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APPLICATIONS OF THE THEORY OF ERROR TO THE 
INTERPRETATION OF TRENDS 


By HotBrooxk WorKING AND Haro.p HoTeLLING 


The three main objects of the present paper may be summarized 
briefly as follows: 

1. To show that a consideration of the probable error of a trend is 
always appropriate, and furthermore, that it is frequently necessary if 
sound conclusions are to be formed. 

2. To point out the chief problems encountered in correctly estimat- 
ing and interpreting probable errors of linear trends and to indicate 
methods of surmounting these difficulties. 

3. To present a method for giving a comprehensive graphic repre- 
sentation of the range of error of a trend. 

At certain points we must be content to let our statements stand 
with little proof. To include complete mathematical demonstrations 
would involve transgressing the proprieties of round table discussion, 
even though the requisite time were available. We can only hope that 
to a group of statisticians such as this the truth of the more important 
of our assertions, at least, will be sufficiently apparent with but a 
general indication of their basis. 


PROBABLE ERRORS ALWAYS PERTINENT 


Probable errors of trends are always pertinent. Trends are fre- 
quently discussed as though they represented observed facts, subject 
to some error in consequence of possible errors in the original data, 
but, when the basic data are reasonably trustworthy, to be accepted at 
face value. On this interpretation, trends of economic data must 
usually have a negligible probable error. We are unable to see any 
adequate reason for the use of fitted trends if the object be merely to 
present observed facts, as such. The true function of trends is pri- 
marily as an instrument of statistical induction. The proper use of a 
trend is as a representation of the course that would probably have 
been taken by the data if certain classes of effects appearing in the data 
could have been eliminated. Viewed thus, a trend may be a highly 
trustworthy representation of this course, or it may be, and usually is, 
subject to considerable possible error. 

The theory of curve fitting is simplest where the effects which it is 
desired to eliminate are simple errors of observation. The data from 
observations on the course of a comet will ordinarily show the heavenly 
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wanderer following a somewhat erratic course. No sober comet go 
wavers and stumbles on its path. Deviations of the observations from 
a smooth curve may properly be attributed to errors of observation, 
The curve fitted to the observations may be described as representing 
the probable true course of the comet. 

The interpretation of curves fitted to economic data requires 4 
higher degree of abstraction. The trend of potato yields in the United 
States, for example, as shown on the accompanying chart, does not 
represent the true course of potato yields. The original jagged curve 
is the best available representation of that true course. The trend 
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gives rather a representation of the course that would probably have 
been followed had yields been affected by but one class of the factors 
actually affecting them, namely, those changing uniformly from year to 
year. If itis not reasonable to suppose that such a class of factors was 
actually in operation, the trend can carry no real meaning: there is n0 
justification for fitting a trend. There is excellent reason to suppose 
that potato yields have been affected by factors of approximately this 
type. On the one hand, depletion of the soil tends, with constant 
weather conditions, to cause a steady decrease in yields. More careful 
cultivation of the soil, increased use of fertilizer, improved methods of 
disease control and their more general application, and improved seed, 
more generally used, are all factors tending toward increased yields, 
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presumably with an effect quite uniform from year to year. A pro- 
gressive geographical shift in the centers of heaviest production may 
have tended either toward increased or toward decreased yields. Here 
is a group of factors the combined effect of which we may well under- 
take to measure. From the point of view of measuring the effect of 
these factors, the actual observations on yield are measurements sub- 
ject to large casual disturbances due to short-lived influences. 

If there is reality in the concept of a trend for any specific series, the 
calculated trend has a probable error that is real and pertinent. 

Probable errors of trends are also usually so large that it is important 
to consider them. The data on potato yields again furnish a good 
illustration. The accompanying table shows, in the second and fifth 
columns, the slopes of several linear trends that may be fitted to the 
data. The disparities are striking. The trends range from an indi- 
cated decrease of 2 bushels per decade to an indicated increase of 28 
bushels per decade. If all these results were equally trustworthy, we 
could claim very little knowledge regarding the trend of potato yields. 


SLOPES OF TREND LINES AND STANDARD DEVIATIONS OF OBSERVATIONS 
FOR POTATO YIELDS 























_— | 
— Period (means Slo S. D. 
ay * ~ eee a me 8. D.s of pairs of (bushels per | S. D. x 
- years) decade) V2» 
1902-14 +5.58 11.3 1902-03 +5.91 5.9 8.34 
to 
1914-15 | 
1902-16 —0.60 11.5 1903-04 —2.06 | 5.0 7.07 
to | 
1915-16 
1917-28 +22.32 8.1 1917-18 +20 .67 5.9 8.34 
to 
1927-28 
Average® | ....... 10.1 1918-19 +28.35 | 2.9 4.10 
to | 
1926-27 
Average ¢ aaa al | 5.2 7.35 
1902-28 +8.11 10.7 1910-11 ) | 
to | 
at | +13.07 | 7.2 10.18 
to 
1927-28 | | 























*The standard deviation here given is the root-mean-square deviation from trend, corrected for 
the number of degrees of freedom removed in fitting the trend; i. e., letting d represent deviations 
/ Sad? 

we 

>In the absence of a correlation between successive observations, the S. D. of means of pairs of 
observations must be very close to 1/2 times the S. D. of the original observations. The figures 
in this column are therefore directly comparable with those computed from the annual data 

¢ Weighted root-mean-square of the standard deviation in the column above. 





from trend and n, the number of observations (or pairs of observations), 8. D. = 





Fortunately, the results are not all equally trustworthy indications 
of the recent trend in potato yields. There is pretty clear evidence of 
some heterogeneity in the data and of some change in direction of the 
trend, which together increase the range of the results considerably 
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beyond that to be expected from simple fluctuations of sampling. 
Nevertheless, the trend which appears to us most trustworthy as ap 
indication of the recent tendency has a standard error such that there 
appears to be one chance in 40 that the true rate of increase is under § 
bushels per decade, and one chance in 40 that it is over 20 bushels per 
decade. Stated otherwise, the most probable rate of increase appears 
to be 13 bushels per decade, but there is one chance in 20 that this 
estimate is in error by as much as 6.6 bushels. With such a substantia] 
possible error it behooves one to be cautious in drawing conclusions, 
unless there be some evidence beyond the bare statistics to support the 
result quantitatively. 

If the calculated trend be used as a basis for estimating the normal 
yield for next year, more caution is required. When yield is to be fore- 
casted from weather conditions, it is necessary first to estimate the 
effect of the given weather conditions, which in a typical case might 
suggest a yield 10 bushels above normal, and then to add this deviation 
to the estimated normal. The best estimate of the normal yield for 
next year appears to be 118 bushels, but the true normal may quite 
possibly be under 110 bushels or over 126 bushels. More precisely, the 
chances are one in 40 that the true normal is below 110, and one in 40 
that it is above 126. Such large possible errors cannot be neglected. 


PROBLEMS IN ESTIMATING PROBABLE ERRORS 


In the foregoing illustration we have stated conclusions, the basis 
for which must now be given in some detail. A linear trend fitted by 
the method of least squares is a regression line. The formulas for the 
standard errors of a regression equation under certain conditions are 
well known and easily calculated. The conditions under which the 
familiar formulas are valid are: first, that the observations be numerous; 
second, that deviations from the true regression line be normally dis- 
tributed; and third, that deviations from the true regression line be 
mutually independent. The data to which trends are fitted very 
rarely satisfy all of these conditions, and in the majority of cases satisfy 
none of them exactly. How, then, can one estimate the standard error 
of a trend with any confidence? The problems may be taken up in the 
order in which they have just been listed. 

The shortness of most time series leads to two weaknesses in the 
traditional treatment of probable errors. The standard error of the 
result must be large; this is unavoidable with limited data. In addi- 
tion there is a difficulty resulting from the fact that the true standard 
error is really unknown, and can only be estimated from the data, the 
estimate being itself subject to error. Attempts have indeed been 
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made to use a probable error of the probable error; but this quantity 
in turn will require a probable error; and one is faced with the need of 
dealing with an infinite series of these probable errors in order to de- 
termine the significance of one quantity. All this structure of uncer- 
tainties is swept away by the methods developed by ‘“‘Student’”’ and 
R. A. Fisher. A simple, precise test, making use of all the information 
which can possibly be extracted from the observations at hand, shows 
at once whether the mean and regression coefficient differ significantly 
from any assumed value. These tests are explained by Fisher in his 
recent book, Statistical Methods for Research Workers, where the neces- 
sary tables may also be found. They are so simple and so easily applied 
that there is no excuse for using the less exact methods described in 
most of the texts. These methods assume, however, that the observa- 
tions (or in our work the deviations from trend) are normally and in- 
dependently distributed, which brings us to the second point. 

The fact that the frequency distributions of deviations from trends 
are probably often not normal appears unimportant. It has been 
shown that even when the frequency distribution departs widely from 
the normal and the number of observations is quite small, the sampling 
distributions of means and of regression coefficients are still close to 
normal. 

We come, then, to the third, and at present the most serious, diffi- 
culty in estimating the standard errors of a trend—that arising from 
the mutual dependence of observations so commonly met in time 
series. When the deviations from trend are not independent but ex- 
hibit substantial serial correlations, the standard errors given by the 
usual formulas must usually be grossly in error. Such a situation is 
frequently, perhaps usually, met in trend-fitting. It always exists in 
cyclical series. When the present paper was begun we chose to use for 
illustrative purposes the data on potato yields, believing that this 
series would illustrate the simple case in which the observations were 
substantially independent, apart from trend. We found that in fact 
the series showed a correlation of —.53 between successive values after 
the elimination of trend. Such a correlation, though not high, must 
be regarded as significant, since there is not one chance in a hundred of 
such a coefficient being found in a random series of the same length. 

While not suited to the purpose originally intended, the potato yield 
data are perhaps even more useful as a simple illustration of the prob- 
lems involved when there exist moderate serial correlations in the 
data. 

A rigorous solution of this problem is to be found in a generalization 
of the existing structure of statistical theory. We are undertaking 
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such a generalization, but some time will be required to work it ou 
The arithmetical labor of calculating the necessary constants and com. 


puting standard errors from the generalized formulas must be some. 


what greater than that involved in applying the traditional formulas— 
how much greater cannot be foretold. We content ourselves here with 
presenting a simple solution which we have satisfied ourselves must giv 
very good results. 

The simple method which we now propose is that of dividing th 
original data into groups on some systematic plan that will yield means 
of groups which show only small serial correlations. For brevity we 
term it the “‘method of independent groups.”’ In the case of the 
potato yields, the only important serial correlations appear to be the 
negative correlation between successive observations and such other 
correlations as are necessarily implied by this one, assuming the ob- 
servations in all other respects mutually independent, apart from 
trend. In such a case the grouping indicated is by pairs of successive 
observations. The highest possible serial correlation between means 
of pairs under these conditions is that between successive pairs and 
cannot numerically exceed —0.125. 

Choice of the period for which the trend is to be fitted presents serious 
problems. The data prior to 1902 must be discarded as inconsistent 
with subsequent data. There is little question that the data for the 
years 1916-19 should be discarded also as having been affected by 
shortage and the high prices of fertilizer. There is likewise little ques- 
tion that the trend from 1902 to 1928 is not linear throughout. 

If the calculated trend is to be employed in forecasting, use of 1 
parabola or higher order polynomial must lead to highly questionable 
results. Our solution, in this situation, is to fit a straight line trend to 
the data for 1910-28, omitting 1916-20. 

If the object be merely to obtain the best trend, the trend may b 
fitted either to the original observations or to the means of pairs, which 
are in this case the required independent groups. The results in either 
case will be very similar, and there is seldom ground for regarding one 
as materially more trustworthy than the other.! The table on p. 7) 

1 The nature and source of such differences as will be observed are readily seen when the equation 
for slope of a trend fitted to means of pairs is written in terms of the original observations rather than iz 
terms of the means of pairs, from which it would ordinarily be derived. 

If z represents time and the observations be at equal intervals, the interval being the unit of measure 
ment and the origin so chosen that =z=0, and if Y represents the dependent variable, the slope | 


the trend fitted by the method of least squares to the original observations is given by the familie? 


equation, 
=rY 


=z? 


b= 


If tne number of observations (n) be even, the corresponding regression coefficient (b’) fitted to meats 
of pairs of observations may be obtained from the equation. 
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offers illustrations of comparable trends fitted by the two methods. 
The trend shown on the accompanying chart (page 74) is one fitted to 
means of pairs for the years 1910-15 and 1921-28, the equation being 
Y =105.22+1.307z, the origin for x being 1919. 

For the purpose of estimating the standard errors of a trend, it is 
distinctly better that the trend should be fitted to the means of pairs. 
The squared standard deviation required in the formulas for the stand- 
ard errors is then clearly the sum of the squares of the observed devia- 
tions of the means of independent groups from the trend, divided by 
two less than the number of such groups. The table on p. 75 shows 
the standard deviations so calculated. 

The differences between the standard deviations for the several 
trends fitted to means of pairs are not statistically significant. Since 
there appears to be no good reason, apart from the statistics, for sup- 
posing that the true standard deviation has changed materially in the 
last twenty-seven years, the data for the whole period provide a better 
basis for estimating the required standard deviation than the data for 
the shorter period to which the trend is actually fitted. Pooling the 
standard deviations of deviations of means of pairs from the four trends 
fitted to means of pairs yields an “average” standard deviation of 5.2. 
From this we obtain the standard error of a and b in the equation of 
trend shown on the chart, derived from 7 pairs: 





rr¥—4(¥2—-¥itYe-Ys. . . +¥n—Y¥n—-:) 





b’ 
n 

zz*—- 

4 


in which z and Y refer to the original observations, as before. Unless the tendency for successive 
observations to be alternately above and below the trend be very strong, the negative term in the numer- 
ator of equation (2) tends to stand in the same ratio to the negative term in the denominator as the two 
positive terms, and the value of the right hand member of the equation tends to remuin unchanged by 
the addition of these terms. In such a case the slope of a trend fitted to means of pairs tends to be iden- 
tical with the slope of a trend fitted to the original observations. 

If the alternation in sign of successive deviations from trend be unbroken, the slope of the trend 
fitted to the original observations is considerably affected by choosing as the first observation one with 
& positive instead of a negative deviation, or vice versa. The slope of a trend fitted to means of pairs 
of observations is not so affected and is accordingly more trustworthy. 

The ordinate of trend for z=0 is the same whether the trend be fitted to the original observations 
or to the means of pairs. 

If the number of observations be odd, there are two equally reasonable systems of pairing, either of 
which omits one observation. It appears reasonable in such a case to take as the best measure of slope 
obtainable from means of pairs the mean of the slopes of the two regression coefficients derived from the 
two equally reasonable systems of pairing. This mean slope (b”) may be obtained from the equation, 


zey—*7? Ya—Y;) 





me n+l 
2rY¥-—— (n—1) 


=z* 





This is identical with the equation for slope derived from the original observations when the terminal 


: , n—3 ; , : 
observations are each assigned a weight of Zn—1 and the other observations each a weight of unity. 
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5.2 2 
Ca= V7 = 1.96 
5.2 
oo = 575 0-314 


If the correlation between successive observations had been neglected 
and the trend fitted to the original observations for 1910-15 and 1921- 
28, the appropriate standard deviation to be used in the formulas for 
the standard errors would be 10.1, and the standard errors would have 
appeared to be: 


10.1 " 
Co™ gO 
10.1 
oo™ 755g .5 0480 


Under the special circumstances here present, a somewhat more 
rigorous method is available for calculating the standard errors of the 
parameters in the equation for trend. It may be shown ' that fora 
series in which there is a correlation r between successive observations, 
and only such other serial correlations as are implied by the existence 
of this serial correlation, and in which the standard deviation remains 
constant, the standard error of a mean is exactly given by the usual 
formula multiplied by the factor, 


Fe ta} 

l—r_ n(1—r)? 

Under analogous conditions, which seem to be approximately those 
existing in the potato yield data, the standard errors of the parameters 
of a regression equation may be assumed to be, not exactly, but toa 
high degree of approximation, the standard errors given by the usual 
formulas multiplied by this factor. On these assumptions, r being 


taken equal to the observed serial correlation of —0.53, the standard 
errors are: 





Ga = 2.70 X 0.575 = 1.55 
94 = 0.430 X 0.575 = 0.247 


These standard errors are somewhat lower even than those obtained 
on the assumption that the deviations of means of pairs are independ- 
ent and support the reasoning that the method of independent groups 
should give a fair approximation to the true standard errors of the 
parameters. 


1 E. C. Rhodes has published the formula here given, stating the conditions in quite different, though 
equivalent, terms. C/. Journal of the Royal Statistical Society (part I, 1927), Vol. 90, p. 137. 
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In the case of a cyclical series with cycles of uniform length, appli- 
eation of the method of independent groups requires the use of means 
taken over periods equal to the length of the cycles and the treatment 
of these means as the basic data. Where the cycles are of somewhat 
irregular length, as is the case in most economic series, it appears 
proper to take means of the data from crest to crest of the cycles, or 
from trough to trough. Better yet, means may be taken both from 
crest to crest and from trough to trough and the results pooled to give 
a single estimate of the trend and of its standard error. 


REPRESENTATION OF RANGE OF ERROR OF A TREND 


In the foregoing discussion we have followed the traditional treat- 
ment in considering separately the standard errors of the two param- 
eters of a linear trend. It is desirable to have a method of measuring 
the combined effect on the trend line of the sampling errors affect- 
ing the two parameters. 

Let us first consider the sampling errors of the value of the trend 
function for a particular time, past or future. 

Since the standard error of b(x—Z) is (x—Z)o» (x being known 
exactly), while that of a is o., the standard error of y=a+b(x—7Z) 
is Vo2+(x—Z)*o,2. Consequently, the equation, 

y=a+b(2—Z%) + KV/o2+(x—2)*o? 

determines for a particular time z an ordinate y differing from that of 
the calculated trend line by K times the standard error. The prob- 
ability that this difference will be exceeded by chance is given by 
“Student’s” integral! when K is equated to t, with n the number of 
observations used in determining the standard errors, diminished by 
the number of constants used in determining the various trend lines 
used for this purpose. 

In estimating the variance of deviations of potato yields from trend, 
we used 25 observations and fitted four trend lines, each with two 
constants. There remain 17 degrees of freedom. Accordingly, the 
table of “Student’s” distribution is to be entered with n=17. For 
P=.05, we find t=2.110; when this value is used for K in the last 
equation, we have the hyperbola whose two branches bound the shaded 
area in the chart on p. 74. So for any particular year we may say 
that the chances are 19 to 1 that the point representing the value of the 
true trend function for that year will lie between the two branches of 
the hyperbola. 

It should of course be remembered that to estimate the value of the 








'R. A. Fisher, Statistical Methods for Research Workers, Table IV. 
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trend function for any particular year is not the same as to estimate 
_ the potato yield for that year. For the latter purpose not only the 
trend but the two-year oscillations about the trend must be consid- 
ered. The variance of an estimate of yield will consist of the variance, 


Oa? +(x —2Z)*o,? 


plus the variance of the estimate of the deviation from trend. 

Instead of determining the accuracy of an estimate corresponding 
to a particular time, we may inquire as to the sampling errors of the 
trend line as a whole. It is desirable to set limits concerning which 
we can say with a considerable probability that they will not be trans- 
gressed by any trend line, differing from that calculated, merely be- 
cause of the fluctuations of sampling. We shall solve this problem in 
general terms by means of the theory of envelopes. It will be shown 
that the same system of hyperbolas as before may be used, but with 
each probability will be associated a wider hyperbola. This is due to 
the fact that after a point of a hypothetical line is fixed between the 
branches of the curve, a further condition must be satisfied in order 
that the line shall not cut the hyperbola. 

To estimate the trend a straight line 


Y=a+b (4-2) 


has been fitted to the scatter diagram by the method of least squares. 
The fiction is conventionally adopted that the sampling might be 
repeated indefinitely with new and independent values of the random 
part of y, but with the same fundamental trend. The fitted line will, 
with the increasing number of observations, approach the “true” 
trend 


Yo=atf(x—Z). 


For the separate samples of size n, however, the values of a and ) 
will be normally and independently distributed with standard errors 
which we shall call o, and o,. Since they are uncorrelated,' their 
joint distribution is given by 


(a—a)?  (b—8)? 
1 -15 ¢c,? = a}? : . 
e a b ; 











21049 


that is, the probability that the mean 7 of a particular sample will lie 
between a and a+da, while the regression coefficient will lie between 
b and b+db, is given by this quantity multiplied by dadb. If we 
take a and b as coordinates in a plane, each sample will be represented 


IR. A. Fisher: “:The Goodness of Fit of Regression Formulas and the Distribution of Regressi00 
Coefficients,’ Journal of the Royal Statistical Society (1922), Vol. 85. 
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by a dot, and the density of the dots will be given by the expression 

above. The density will be constant along each of the coaxial ellipses 
—a)? (b—B)? 

on =» (1) 


9 
O2° oy 





To determine whether a and b may reasonably be supposed to have 
been derived by random sampling from a population with true values 
a and 6 we calculate, by substituting in the last equation, the particu- 
lar value of x? belonging to the ellipse on which the point (a, 6) lies, 
and then integrate the probability over the entire portion of the plane 
exterior to this ellipse. If the resulting probability is a small quantity 
such as .01, we have convincing proof that our sample did not come 


from the population assumed. The value e2” of the probability of 
a discrepancy greater than our sample shows is easily calculated; 
or it may be taken from a table of values of P and x’, Pearson’s test of 
goodness of fit, the table being entered with a value of n corresponding 
to three frequency classes or two degrees of freedom. 

Reverting to the scatter diagram in the zy-plane, we shall now show 
that all the lines corresponding to points within one of the ellipses in 
the ab-plane pass between the branches of a hyperbola without cutting 
either one. The less probable lines cutting one or both branches of the 
hyperbola correspond to points exterior to the ellipse. 

If the line 

y=a+b(z—2Z) 


is represented by a point on the ellipse (1), we may eliminate a between 
the equations, obtaining 


[y—a—b(e—z)F , (6-8)? __, 
- -x 


< 





9 


2 — 
Ca Cb 


This represents a one-parameter family of lines with b as parameter. 
To obtain the envelope we differentiate with respect to b, obtaining 


— (2-a)ly—a—b(z—2)] , b-8 





=0, 


ou" a.” 
and then eliminate b. In this way we obtain finally for the envelope 


y=atB(rx—2Z) = xVo.2+(4—Z)?a%?, 





a hyperbola with the asymptotes 
y=a+(B=xov) (x—Z) 
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The center is, of course, at the center of gravity of the distribution; 
the theoretical line 

y=a+B(r—2) 
is a diameter. 

This result uses the trend line for the hypothetical population, which 
is, of course, unknown. But since (1) is symmetrical in b and 8, ina 
and a, it is evident that if, for a particular value of x?, (a b) lies within 
the ellipse with center (a, 8), then for the same value of x? (a, 8) lies 
within the ellipse with (a, b) as center. A like relation must therefore 
hold between the corresponding hyperbolas. This supplies a justifi- 
cation for drawing the hyperbola 


y=at+b(x—Z) =+xVo2+(x—2)?0%? 





with the calculated trend line as a diameter, and asserting that the 
probability of the true line cutting this hyperbola is less than 
P=e=2) the values obtained for the x?— distribution for n =2. 
Because the estimates of o, and o are not exact when the number 
of observations is limited, it is desirable in such a case to substitute for 
x in the equation for the hyperbola the appropriate value of a function 
of x. The procedure is analogous to the use of “‘Student’s”’ method in 
the interpretation of the standard error of a single parameter derived 
from a small number of observations (discussed above in connection 
with the use of Fisher’s “‘table of ‘t’’’). For practical use, a table of 
the requisite function of x is necessary, and since no such table has 
been prepared we have omitted this refinement. For P=.05, x?=5.991 
and x=2.45. The hyperbola y=a+b(x4—Z) =xVo.?+(x—2Z)*ov? for 
this probability would therefore be similar to that for the same prob- 
able range of ordinates of trend, shown on the chart on p. 74, but 16 
per cent wider. If allowance were made in this as in the previous case 
for the uncertainty of the estimates of o. and o», the difference would 
be greater. 








SUMMARY 


Briefly then, we have undertaken to show first of all that it is 
always appropriate to consider the probable errors of a trend and that 
the probable errors are frequently so large as to deserve careful con- 
sideration in drawing conclusions from the data. Secondly, we have 
dealt with the problem of obtaining accurate measures of the standard 
errors of trends. The fact that the number of observations is small 

1 This mode of speech is an ellipsis, unless one accepts inverse probability. What is meant is that 
if a certain line cutting the x? hyperbola is the true line, then the probability that the calculated trend 


line would be obtained by chance is less than P. A similar elliptical interpretation might be given to 
many common statements involving probable errors 
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may be dealt with by using the methods of “Student” and Fisher. 
The question of the form of the frequency distribution of deviations 
from trend need cause little concern. The existence of serial correla- 
tions in the deviations from trend is frequently the most serious source 
of error in estimates of the standard errors. For cases in which the serial 
correlations are important, we propose the use of the “method of inde- 
pendent groups,” which involves merely the substitution for the original 
data of means of groups of observations, so chosen that the deviations 
from trend of the means shall show no important serial correlations. 
A more precise method will be discussed in a later paper. Finally, 
two methods of representing sampling errors of trend lines by means of 
hyperbolas have been developed. 








American Statistical Association 


DISCUSSION 


By Henry Scuvuttz 


In their interesting paper on this important subject, Messrs. Working 
and Hotelling attempt to determine the standard error of a trend by 
methods which are connected with the name of R. A. Fisher and which 
are illustrated in his Statistical Methods for Research Workers. 

It is to be regretted that Dr. Fisher did not see fit clearly to separate 
the propositions which are due to him from the general body of statisti- 
cal theory; for then the impression would not have arisen that the 
practice of allowing for the number of parameters (degrees of freedom 
in the computation of the standard error of a parameter originated with 
him. Fisher’s most important contribution to statistical theory is his 
proof that Pearson’s solution in 1900 of the distribution of x? is in 
reality equivalent to the distribution of the variance (c”) as estimated 
from normal samples, and that Pearson’s paper contained a serious 
error. But the practice of computing standard errors of trends by al- 
lowing for the number of “constants” in the trend equation has been 
the standard least square procedure since the time of Gauss, and should 
not be attributed to Fisher.’ 

The computation of the standard error of a trend by the method of 
least squares may be illustrated by using any function which can be 
fitted by that method. For the present purpose it will be convenient to 
consider only the power series 


F(X) =a+bX+cX?+dX*+ ... (1 


To find the standard error of this function [i.e., to find the standard 
error of any computed ordinate, F(X)], it is first necessary to find the 
standard errors of the parameters, a, b, c,d... The least square 
procedure is as follows: 

1. Find Sy, “the standard error of a single observation” of unit 
weight from the formula 


=(Y observed — Y computed)? 
N-N. 


2 
S = 





where N is the number of observations, and N, the number of “pa- 
rameters,” or “constants,” in the equation. The denominator of (2 
thus takes into account the degrees of freedom of the trend curve. 


1 One can insist on this point and yet readily grant that Fisher has persistently and consistently 
stressed the importance of the correct procedure for calculating standard errors in the face of its neglect 
by most statisticians. 
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2. Compute the weights pa, po, Pc . . - Of a,b,c . . . respectively. 
These can be found from the normal equations at the same time as the 
parameters a, b,c. . . by methods which are described in any good 
text on least squares. 

3. Find the standard errors of the parameters from the least square 


formulas: 


oa=Sy/ Va 
ov=Sy/V po (3) 
oc=Sy/V pe 


4. Since 7p, the standard error of the trend F(X), is a function of the 
standard errors (3) of the parameters, its value may be found by the 
law of propagation of error, which is also discussed in any good text on 
the method of least squares,' or from the relation 


op=Sy/VP, (4) 


where p’ is the weight of the function. The numerical value of pr for 
any particular value of F(X) can also be computed by means of well- 
known least square formulas, from the data which are used in solving 
the normal equations.” 


For the straight line, the weights of the parameters are 
_ N2(X?)—{2(X)}? 
>(X?) 
_ N=(X*)—{=(X)}? 
Po = ~ 
N 
If the ordinates be equally spaced, as is true of most time series, and 


if the origin of X be taken at the midpoint of the range of X, then 
>(x) =0, and (5) and (6) become, respectively, 


Pa=N (5i) 
po = = (x?) = No*, (6i) 


(5) 





a 


(6) 





and the corresponding standard error go, of the (linear) trend is, by a 
well-known least square formula (see notes 2 and 3 above), 


op = (o¢+270:7)' (7) 


the origin of x being the midpoint of the range. This is also Fisher’s 
formula. 


' See, for example, David Brunt, The Combination of Observations (1917), §53. 
* See, for example, Whittaker and Robinson, The Calculus of Ooservations (1924), §123 
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In general, Fisher’s procedure is the least square procedure, and wa; 
not intended to be taken as anything else. The steps illustrated in paro- 
graph 29 of his book are essentially equal to the first three of the four 
steps outlined above. 

A consideration of (7) shows that for a linear trend, op is a minimum 
for x=0, or the middle ordinate has the lowest standard error. This 
result also follows from (3) and (5). Thus, when the origin of z is at 
the middle of the range, =(x)=0, and pa reaches its highest value, 
which is N. As pa appears in the denominator in (3), oa is at its 
minimum when pa. is atitsmaximum. As the ordinate is moved to the 
right or the left of the midpoint, its standard error increases.! This 
will be true even if the points (observations) are less scattered about the 
ends of the line than they are about the middle, thus suggesting the extreme 
care with which standard errors should be interpreted. 

The formulas for the standard errors of parabolic, cubic, and other 
trends are naturally more complex than (7), and will not be given here.’ 
Some interesting properties of these standard errors may, however, be 
touched upon. 

A parabolic trend has one maximum standard error for its mid- 
ordinate, and two minimum standard errors, one each for the two 
ordinates which are located at a distance from the midpoint of (ap- 
proximately) +} of the range of X. The standard error increases as 
the ends of the trend are approached. 

A cubic trend has a minimum standard error for its mid-ordinate. 
As the ordinate is moved to the right (or to the left) of the origin (7. ¢., 
the midpoint) its standard error at first increases, attaining a maximum; 
then decreases, reaching a minimum; and then increases again (and 
rapidly) as the ends of the trend are approached. A cubic, then, has 
three minimum and two maximum values for its standard error. 

Standard errors may thus be computed for any function which can 
be fitted by the method of least squares, the procedure calling for a 
determination of: (1) the standard error of an observation of unit 
weight, and (2): the weight of the function. When the standard 
error of any statistic has been properly computed, the significance of 
any deviation from this statistic may be ascertained from such proba- 
bility tables as are provided by R. A. Fisher. 

1 That this follows from the least square theory was pointed out by the present writer in a letter to 
Professor E. J. Moulton, Northwestern University, dated June 18, 1924. That the least square pro 
cedure requires that the number of constants or parameters be taken into consideration when computing 
standard errors, was also pointed out by the present writer in 1924 to Mr. B. B. Smith, Mr. Mordecs 
Ezekiel, and other statisticians of the United States Department of Agriculture, and to Professor F.C 
Mills of Columbia University. 


2 The present writer hopes to publish these equations in the near future in connection with an explans- 
tion of procedure for computing weights, standerd errors, and related functions. 
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If the foregoing considerations are valid, they lead to an important 
conclusion: Jt is impossible to compute the standard error of a free-hand 
curve. This is so, because there is no way of deciding on the number of 
“degrees of freedom” that are to be allowed for the combined (and 
complex) movements of the fingers, wrist, arm, and elbow which pro- 
duce the function in question; and because it is impossible to compute 
the weight of such a function. It follows, therefore, that the graphic 
method which is now being used by many agricultural economists for 
the study of multiple curvilinear correlation is a dangerous method. 
In the hands of an expert statistician it may lead to fairly useful results, 
when the number of observations is large. In the hands of the vast 
majority of statisticians it is apt to lead to equivocal, if not definitely 
erroneous and mischievous, conclusions. While this is true, to a cer- 
tain extent, of any refined method, it is especially true of the graphic 
method of studying multiple curvilinear correlation. Statisticians and 
economists will therefore do well to attach large (subjective) probable 
errors to the regressions and correlations obtained by this method. 
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PROBABLE ERROR OF CORRELATItc 


By Epwin B. Winson 


There would be no demand for a discu * ~mnula 
(1—r)/Vn for the standard deviation or me. , pathy, 
correlation coefficient r, if everybody who ven :d to use the formula 
were expected to put himself to the pains of les gitsderivation. The 


matter is adequately treated in classical pa? in our’octuiture and is 
summarized clearly in some standard texts « atisti-yjy; ae difficulty 
is that we tend to base the study of sts _ .¢s pica’ .n insufficient 
mathematical analysis, to reduce the learruig of 3 ¢ cal methods to 
the practice of certain calculations. Thist* © nd: ‘probably due to 


the belief that it is easier for the teacher‘ yse facts and for the 
pupil to learn them than for the teacher ~ .e proofs and compel 
his pupils to give evidence of understan a. No position could 
be more fallacious. It is not easy for: cher to state the facts, 
and it is next to impossible for the pu’ arn them. It is thought 
to be easy simply because we do not s .e precise truths but content 


ourselves with half-truths which ofte .2e far from the truth. 


The truth is that the value (1- -)/Vn is not the mean error of 
sampling of the correlation coeffici st r, though it is often said to be. 
One might as well, or perhaps beti,.¢, state that the ratio z of the cir- 
cumference of a circle to the diameter is 3. The error of this statement 
is constant and only about 5 per cent, whereas the error of the state- 


ment that (i —r*) / Vn is the mean error of sampling of r is variable and 
often much in excess of 5 percent. This sort of difficulty affects many 
of the formulas stated for sampling errors. For example, the sampling 
error of the second moment about the mean (the square of the standard 
deviation of a distribution) is often stated as 


o(u2) = Nee instead of mt, 


though there have risen cases in my own practice where jy, is as much as 
145”, so that o(u2) is indicated as 12y2/ Vn instead of 1.4p/ Vn, and 
cases where o(y) is as large as 3y2/ Vn, i.e., more than twice the value 
obtained from the usual formula, are not infrequent. 

In any discussion of sampling errors we must realize that the sam- 
pling process in abstract mathematics is entirely different from the 
sampling process in the natural or social sciences. In mathematics it 
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means th late the existence of some well-defined ideal uni- 
re m which the sample is drawn by lot, or at random, 


.ne mean error of any quantity for such sampling is by 
..utlon the square root of the mean square error of the quantity, as 


obtained in all r .e samples of a given size; it is a purely mathe- 
mat?” * “the properties of the given universe. In the 

War ss the sample consists of a certain amount of 
material which has b _—s collected. We do not know the universe from 
which it has been coll d; we have no assurance that it has been col- 
lected by a ' od wh. s fairly comparable to random drawing; we 






have to take 
ormay yet b 
equally sound 

The result of « 
that the mean err 
real samples is ofte. 


‘ew th quivalent samples are those that have been 
inea. .. «methods of collection which we regard as 
» purp ses of the investigation in hand. 
~ce in the meaning of ‘“‘sample”’ is naturally 
ing as actually computed from a series of 
ferent from that predicted by abstract 






mathematics from cal. based on a single sample, and even more 
different from that prec 1pon calculations based on assigning by 
hypothesis to that samp ies which it does not have. To illus- 
trate: Let us suppose we hay ilsample. If we compute the second 


and fourth moments of that. ple we find as the mean error of the 





second moment from the form ; ou) =e some particular 
n 


numerical value, and as we have nv further information we may assign 
this particular value as that of the mean error of 4, which would be 
found if we have a variety of samples from which to calculate it; but 
we need not expect that this assignment will be verified when we have 
those samples. Still less may we expect to find verified the value com- 


puted from the usual formula o(y.2) = V2/nus which is derived on the 
assumption, often obviously untrue, that the distribution of the given 
sample is “normal.” 

To illustrate further: We had occasion a year or two ago at the 
Harvard School of Public Health to discuss the correlation between 
the death rates from cancer and from diabetes in the different states 
reporting. It was easy to draw up the correlation table, to plot the 
scatter diagram, and to compute the values of r for any one year; fur- 
ther, if n be the number of states we may and did caiculate, (1— 2) /Vn. 
We could do all this for a series of years, say ten. What are the reasons 
for expecting that the actual variation of the correlation coefficients 
for the ten years as measured by the standard deviation will show a 


satisfactory relation to the value (1 —r)/Vn? What is the universe 
y 
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for which the ten tables for the ten years may be regarded as ten 
random samples? Is there any such universe? And if not, why 
should we apply the formula? 

What are we doing when, after computing a table of mortality rates 
from cancer and diabetes for the n(about 40) states in the registration 
area for any one year and after computing the correlation coefficient r, 


we proceed to write down o(r)=(1—7r’); Vn? Probably we are in 
fact merely responding in some quasi-mechanical way to some sort of 
tropism—formulo-tropism is a common reaction among statisticians, 
and not among them alone. But what is the intellectial situation 
which should be present if the tropism is to have surviveal value? Our 
sample table with about 40 entries is considered ty>ica of a large table 
with many entries containing the mortality rates of many “states” 
from this pair of disorders. The means, the staad:ard deviations, and 
the correlation coefficient of the universe are these: of the sample table, 
i.e., the universe is defined from the sample. “We then proceed to get 
other samples of n by lot from the universe thus defined. Another 
perhaps cruder way to express it is to say that we keep our original 
table of about n= 40 double entries and draw serially from it by lot 40 
double entries, after each drawing returning to the table the entry 
drawn so that the original constitution of the table is maintained for all 
the drawings. In the samples thus obtained, some of the states will 
probably be lacking and some will be repeated. It is for such ideal 
samples that, under proper mathematical restrictions, the sampling 


error of r should be (1—7°), Vn. 

Are the ten tables of cancer and diabetes rates by states for ten years 
samples of the ideal sort just mentioned? Almost certainly not! We 
see, therefore, that it is here not the assumptions made during the 
course of a complicated or an advanced mathematical derivation of our 
formula which should warn us in this case against applying it, but the 
very most elementary initial logical step implied in the notion, or 
rather the divergent notions, of the very meaning of the word sample. 
It may be in other instances that though the notion of sample does not 
bother us, the distribution of entries in the sample is so far from “nor- 
mal” that the formula for the sampling error may not be reduced to the 


simple form (1—r)/Vn. I need not go into that matter because 
Bowley has treated the question in a recent issue of the Journal of the 
American Statistical Association. Another and much longer article 
with which we should all be familiar is Yule’s masterly address given 
before the Royal Statistical Society a few years ago on why we so often 
get nonsense correlations. What is the significance of applying the 
formula for the sampling error to a nonsense correlation? 










































o* —- —— -— oA —" 


— er = oe 








S ten 
why 


rates 
ation 
ent r, 
re in 
rt of 
ians, 
ation 
Our 
table 
tes” 
and 
able, 
) get 
ther 
rinal 
t 40 
ntry 
rall 
will 
leal 
ling 








Proceedings 93 


Let us be brave enough and honest enough to face the real facts. 
Even if we believe in the social advantages of a conspiracy of silence 
with respect to the failings of our noble experiments, let us not extend 
this attitude to an insistence upon a conspiracy of ignorance with 
respect to the very existence of those failings. The sampling error is 
indeed a noble experiment; it has accomplished much of good and will 
accomplish more, but there are conditions under which it simply does 
not work. I would not defy it, I would not abolish it, for to many it 
has become a great moral issue and the disturbance of their emotions 
may be very serious to our own freedom of conduct to indulge in a 
moderate amount of discreet nullification. 
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JUDGING THE FORECAST FOR 1929 


By Braprorp B. SmirH 


Most business and economic statisticians have devoted considerable 
time and effort to trying to do forecasting of one kind or another. 
Some may have tried to construct curves forecasting the stock market. 
This has, perchance, been especially popular of late. Others may have 
been concerned with constructing index numbers which will help to fore- 
cast commodity prices, or farm acreages, or the course of general busi- 
ness conditions. Most of us have felt the urge to flip forward the pages 
of time and peer into the future, and have accordingly marshalled what- 
ever statistical experience and technique we possess to aid in the 
process. 

The prognostication process may be one of carefully collecting and 
scrutinizing the data—mulling over them, comparing them, thinking 
about them, and finally coming to a judgment conclusion on the basis 
of the observed data. Or the process may be one of a more formal 
nature, one of trying to discover series which have had definite lead and 
lag relationships with the subject of forecast; or of transforming the 
series to show rates of change or cumulatives in the hope that the de- 
rived series may have better lead and lag relationships. If much “pay 
dirt’’ is discovered, then the statistician is likely to combine the several 
series which evidence forecasting characteristics in the hope that the 
resulting index will prove a better forecaster than any of the series 
alone. The weights for use in combining the several series into the one 
index may be selected more or less arbitrarily, as Harvard has done in 
its Index Charts, and Brookmire and others. Or the best possible 
weights may be determined from the data themselves by the process of 
multiple correlation. 

After the forecasting index has been constructed in one fashion or 
another, there comes that breathless moment of suspense in the statis- 
tician’s life when he hopefully computes the coefficient of correlation 
between his new-born forecasting index and the series which is the 
subject of forecast. One thing is pretty sure: the higher the correlation 
coefficient, the faster the statistician’s pulse. However high the corre- 
lation may prove to be when computed from the past data, there comes 
the inevitable question which makes the ablest of us hesitate: “‘ Just how 

good is the forecast for next year?”’ 

Suppose it is a forecast of business; Do you as a business statistician 
feel sufficiently sure of it to base the production plans of your company 
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on it and to stand or fall by the result? Ifastock market forecaster, do 
you as a speculator feel sufficiently sure of it to put out a long line of 
shorts or to plunge heavily on the long side, as the indication may be? 
If a commodity price forecaster, are you sure enough of it to make large 
commitments and to base your purchasing policy on it? If a farm 
acreage forecaster, are you as a government official willing to take the 
responsibility of broadcasting to the millions of farmers in this country 
recommendations that they increase or decrease acreages in certain 
crops? In short, to what degree are you willing to stake your last 
dollar and your reputation as a statistician on the forecast? Just what 
are the things which will assist in judging the significance of the fore- 
cast? What are the tenets by which we may know its reliability? 

I do not suppose that the computation of the error of the correlation 
coefficient by conventional formulas would really be of much assistance 
to us in deciding whether or not to stake our last dollar. In fact, I 
recall but very few instances where such an error has been computed in 
practical work. Curiously enough, however, in actually judging 
whether or not a specific forecast is to be depended upon, the considera- 
tions from which the formula for the error is derived are in part the 
considerations employed by the statistician, either consciously or 
unconsciously. 

Thus, one of the first things the statistician would do if he had a stock 
forecaster showing serious declines ahead would be to make a chart. 
On this chart he would have a line showing the course of the stock 
market, and another line showing the course of the forecaster. The 
greater the commitments he contemplated making, the more carefully 
he would scrutinize the course of these two curves. And if it were a 
question of the last dollar, the scrutiny would be very painstaking 
indeed. If the two curves ran very closely together—that is to say, had 
a high correlation—the statistician would obviously feel more confident 
of next year’s forecast than if the agreement were less. Now, if the 
formula for the error of the coefficient of correlation is recalled, com, 

Vn 
we see that the greater the correlation, r, the less its error, and the more 
reliable the forecast for next year. Then if the forecasting index had 
performed faithfully for twenty or thirty years instead of but five or 
ten, the statistician would have even greater confidence in betting his 
last dollar on next year’s forecast. And in the formula we see that the 
greater the number of years, n, the smaller the error of the correlation, 
and the more reliable and significant the forecast for next year. At 
about this point, however, we depart from the conventional method of 
estimating the reliability of the forecast by use of the error formulas and 
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fall back on judgment. For the formulas are derived on the assump- 
tion that the series involved are what may be technically called “nor- 
mal” and that the data used in securing the correlation are typical of 
the circumstances under which the correlation is to be applied. It is 
abundantly clear, I think, that economic series are generally anything 
but normal in the technical sense, and it has been advanced with con- 
siderable truth that no two economic situations are identical. 

So, then, we must depend upon that indefinable quality called “judg- 
ment.”” What this quality is, I do not know precisely. It is more 
than knowledge of the subject matter and technical skill, though it 
manifests itself through these media. Whatever it is, it is probably the 
quality which distinguishes the good statistician from the bad. Nor 
do I consider myself competent to formulate general rules for judging 
the significance of the next year’s forecast. For in the nature of the 
case each situation requires individual attention, no two situations 
being exactly similar. What is general to them all has already been 
reduced to the error formulas. The task in which the judgment must 
be applied, however, can, I think, be crystallized into two questions: 

Let us suppose that we have a forecaster over a long term of years 
which is highly correlated with the item it was designed to forecast, 
then: 

1. Just precisely what is it that has given this high correlation in 
the past, what are the underlying facts of causation, and are they stil! 
operative? 

2. In those cases where the forecaster has not been a faithful indi- 
cator, just precisely what was it that caused it to fail; and is there any- 
thing in the current situation which is likely, in a similar fashion, to 
cause it to fail this time? 

In short, why is the forecaster good, and why bad? 

To the answering of these questions the statistician needs to bring 
not only all his statistical technique but also a thoroughgoing and 
competent knowledge and intimate familiarity with the subject matter 
he is dealing with. It may be that the close correlation has been the 
result of the use of weights in constructing the index which upon close 
scrutiny appear unreasonable. Then, whatever technique is appro- 
priate must be applied to the testing of these weights. It may be that 
the assumptions of the method itself are inappropriate to the facts, for 
all the practical methods of combining series into forecasters make cer- 
tain assumptions as to the type of relationship and interrelationships 
among the variables. 

It may be that the relative significance of various factors in the fore- 
casting index changes as we go from year to year. Often such changes 
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take place gradually and their trend may be computed; occasionally 
they take place suddenly and then the statistician is distinctly “out 


of luck.” 


It is possible that the meanings of series may change, and then the 
statistician must be on his guard. The interest rate in and by itself 
alone may appear to be a good forecaster. But it is quite possible that 
it is not the interest rate which is important, but rather the conditions 
of credit and finance of which it is the thermometer. If the interest 
rate should be artificially manipulated, it is easily possible that the 
underlying conditions of credit and finance might have in it a false 
representative, and its value in forecasting would consequently be 


deminished. 


Then, there is always the possibility of the appearance of a new 
factor, one whose influence is not accounted for in the forecasting index. 
The coming of the war is an outstanding example of this. The appear- 
ance of a new factor has been responsible in my own experience for 
rejecting the forecasts of an index which over the preceding twenty-five 
years had forecasted with an accuracy measured by a correlation 
greater than .95. 

On the other hand, there are cases where a forecasting index is much 
more reliable than the correlation would indicate. Take, for example, 
a forecaster running along a year ahead of the item being forecasted. 
There may be sharp and extended fluctuations in these series; and the 
index might miss the change by a month or two. This would be re- 
sponsible for large residuals and consequent lowering of the correlation 


coefficient. 


whether a forecaster which runs a year ahead misses the exact month 
of the change, as long as it indicates faithfully the direction and the 
degree of the change within a month or two. 

These remarks might lead you to think that I have little faith in the 
correlation method of forecasting. Quite the contrary is true. For 
after all, the correlation method is but a method of discovering, demon- 
strating, and making use of the routines which inhere in human affairs. 
More especially, the multiple and multiple curvilinear correlation tech- 
niques are methods of evaluating in systematic fashion the relative 
significance and importance of various factors in influencing these 
routines. If high correlations are obtained—say .90 or higher—which 
can bear the test of close analytical scrutiny, it means that most of the 
important factors which characteristically influence the routine have 
been systematically gathered together and their importance evaluated. 
Their authority arises from the habitual response of human beings to 
the measured stimuli—and after all, human nature does not change 
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But for practical purposes it makes no great difference 
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rapidly. Even the war failed to upset seriously many of the character- 
istic responses to these stimuli which I have examined. 

Whatever can be said about the limitations and reliability of fore- 
casts made by the correlation methods, can be said with many-fold 
emphasis about the pure judgment forecast made without the use of 
these methods. Any interruption of relationship or the appearance of 
a new factor is of as great danger to one type of forecast as to the other. 
Moreover, most economic phenomena are the resultant of numerous 
complex forces. It takes a man of ability near that of genius to 
evaluate and estimate correctly the influence of half a dozen or more 
factors in a given situation without recourse to some such systematic 
method as the correlation techniques afford. For the ordinary mortal 
the correlation methods are more appropriate. 
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THE APPLICATION OF THE THEORY OF ERROR TO 
MULTIPLE AND CURVILINEAR CORRELATION 


By Morpecal EZexkIe. 


In considering the reliability of multiple correlation results in the 
social sciences, two problems are involved. First, how reliable are 
the results likely to be if the observations are drawn in such a way as 
to conform to the assumptions of error formulas? Second, if the uni- 
verse from which the different observations are drawn is an evolving 
universe instead of a constant universe, and if the selection of the ob- 
servations differs in sundry ways from random selection, how far do 
those differences affect the reliability of the statistical results? 

I will take up first the reliability of multiple correlations and re- 
gressions for those problems where the laws of error do apply. The 
traditional error formulas have long been known, but have been rela- 
tively little used. Certainly “Student’s” and R. A. Fisher’s modifica- 
tions for samples of less than 30 observations, which indicate how much 
less reliable the results are likely to be than the usual standard error 
indicates, have not yet come into use. Fora chance of 1 out of 2, for 
example, Fisher’s corrections show that the actual range of error 
exceeds the computed range by the usual formulas by 4 per cent for a 
sample with 12 observations, or by 8 per cent with 7; while for chances 
of 98 out of 100, the actual range tends to exceed the computed range 
by 19 per cent for a sample of 12, and by 45 per cent for a sample of 7. 
For high reliability and small samples, these modifications must most 
certainly be applied to the usual formulas.' 

Another modification has been introduced recently. If we determine 
a multiple correlation with 5 sets of observations and 4 independent 
variables, we will obtain a multiple correlation of 1.00, regardless of the 
true relationship. For the same reason, if we determine the correla- 
tion with 10 sets of observations and 4 independent variables, we will 
tend to get a higher correlation than actually exists in the universe 
from which those observations were drawn. B. B. Smith has recently 
developed a correction formula to apply to the coefficient of multiple 
correlation in cases where the number of variables is significant in 
comparison with the number of observations, so as to reduce the value 
of the observed correlation to the correlation which probably obtains 
in the universe from which the sample was drawn. R. A. Fisher ar- 
rives at exactly the same correction by a formula which shows how 


'R. A. Fisher, Statistical Methods for Research Workers. 2nd edition, 1928, pp. 105, 115, 139. 
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much the standard error of estimate for the cases included in the sam- 
ple has to be increased to indicate the standard error that is likely to be 
obtained when the same regression equation is used to estimate values 
of the dependent variable for new observations drawn from the same 


; . = 1—F? 
universe. This formula is R?=1— 





l1—m 


n 
where =the estimated correlation obtaining in the universe 
R=the observed correlation 
m =the number of variables, dependent and independent 
n =number of observations 
(n—m) = Fisher’s ‘‘degree of freedom.”’ 


TABLE I 
EFFECT OF SIZE OF SAMPLE ON OBSERVED MULTIPLE CORRELATION 


| Modal multiple | Numberof | Adjusted 








| 
: , 
Number of Number of correlation | constants in multiple 
observations samples drawn observed equation ® correlation> 
| 
| j = 
(n) (R) (m) R 
Entire universe .62¢ 
100 5 .68 } 10 | .635 
50 10 A a | 10 | .618 
30 | 16 77 | 10 624 











* Assuming each curvilinear regression to be equivalent to 3 constants for the larger samples and to 2 
or the smallest ones. 2 
= 2 


1—m 
n 








> Using Smith’s formula: R?=1~— 
¢ Tho values given are really indexes of multiple correlation, using the curvilinear regressions. 


The importance of this correction, even in samples of the size as 
those we ordinarily deal with, may be illustrated by some experimental 
data from an investigation I am now conducting into the reliability 
of curvilinear multiple correlation results. In this case successive 
samples were drawn at random from a synthetic universe. There 
were three independent variables and one dependent, and regression 
curves were employed. The multiple correlation between the esti- 
mated and the actual values varied from sample to sample, of course. 
The modal values, as shown in Table I, were .68 for the samples of 100 
observations each, .71 for the samples of 50, and .77 for the samples 
of 30. Yet the true correlation for the entire universe was only .622. 
None of the samples of 100, only % of the samples of 50, and only 4 
of the samples of 30 gave multiple correlations as low as the true value. 
These results indicate the tendency of the observed multiple correlation 
to exceed the true value. Assuming that each regression curve fitted 


1R. A. Fisher, op. cit., p. 135. 
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free-hand represented 3 parameters in the regression equation, and 
adjusting the observed correlations according to Smith’s formula, the 
modal correlation for the three sizes of sample is reduced from .68, 
71, and .77, to .635, .618, and .624, respectively, which is in fairly good 
agreement with the true correlation. These examples illustrate the 
necessity of ‘‘deflating”’ multiple correlation coefficients, if it may be 
so termed, to remove the spurious relation which appears when a 
number of constants have been used in determining the relation. 

To judge the reliability of a multiple correlation coefficient, then, we 
must first adjust it for the number of constants involved, and then 
judge the significance of the resulting estimate of the true correlations 
by the usual formula, using also Fisher’s corrections if the “degrees of 
freedom” are less than 30. 

The computed regression coefficients, which serve as a means of esti- 
mating the dependent variable from values of the several independent 
variables, are just as likely to vary from the value obtaining in the 
universe as are the correlation coefficients. Formulas for the probable 
error of both simple and partial regression coefficients are given in 
Yule and other standard texts, yet it is seldom that the regressions ob- 
tained by statistical studies are qualified by their use. The tendency 
of computed partial regression coefficients to vary from the true values 
may be illustrated by some further material from the experimental 
study already mentioned, which is given in Table II. Even with 50 
observations, the observed net regression coefficients varied over a 
range from —.20 to .60, from .20 to 1.00, and from .20 to 1.40 for 
the 3 coefficients shown. With fewer observations the dispersion 
tended to be greater, and with more, it was less." 

Of course, the relatively low correlation (.62) and the curvilinear 
nature of the true relationships both tended to increase the variation in 
the observed relations, but even so, these results illustrate how unstable 
regression coefficients may actually be even with fairly large samples. 

The formula for the probable error of a partial regression coefficient, 
as given by Yule, has been modified by R. A. Fisher to take account of 
the influence of the number of variables on the computed correlation. 
Fisher also restates the formula in a way which reduces considerably 
the clerical labor of computing the necessary constants, and which, 
therefore, is to be preferred to Yule’s statement. 

The basic formula, however, may be stated most simply as follows: 


o12(1—R?, 234 K) 
no*(1—R*, 34..K) 


' This is partly due to the fact that there were more samples taken of the smaller size than of the 
larger, 





€b12.34,.K= 
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Where e%12.3..x.=the standard error of the net regression coeff- 
cient bi. 34..K 
Ri 23. n=the multiple correlation coefficient, adjusted by 
Smith’s formula. 
Rbz 24. n=the observed multiple correlation of X> with the other 
independent variables in the particular set of observations from which 
the values of b were computed. 


TABLE II 


DISTRIBUTION OF VALUES FOR NET REGRESSION COEFFICIENTS FOR REPEATED 
SAMPLES DRAWN FROM THE SAME UNIVERSE 








- _ | _— 30 «| 5 100 
ange of values | Observations Observations Observations 

















Value for biz. x: } 
— .79to — .60.. 1 <2 | 
— 89to— 40........... 0 is 
— .389to — .20.. 1 } 
— .19to— .00........... 0 2 
0 to _ ie 2 1 1 
.20 to Os iat Saik ee cont 6 4 4 
BE: | MBs civcannens 4 3 | 
d aig ait aon a 2 me | 
Values for bis.2: | 
es Me cack 2 ; 
0 to MNS 5 hk ave kn ewe 3 ia 
.20 to eee 5 6 | 2 
.40 to a Bie ald coaie bade 2 2 | 2 
.60 to Ci dese edeiat a le aa 1 1 | 1 
.80 to a Srl aig eee aa 2 1 
1OOto 1.10......22223 oe 1 b 
Values for bis. 23: 
0 to eo: kena or means in va | 
.20 to SR ee ee -_ 1 
.40 to Ce eee 1 1 
Sh Miicihasrunesaones . 2 2 
.80 to .99.. 3 4 | 3 
i i = saa 4 1 | 
0 De a 1 
iF i: Se - | 
| 








From the error equation it is evident that the reliability of a regres- 
sion coefficient varies directly with the multiple correlation of the 
dependent factors with the other factors, but inversely with the multi- 
ple correlation of the particular independent factor with the other 
independents. The more closely a particular independent factor can 
be estimated from the other independent factors present, the less 
accurately can its net effect upon (or relation to) the dependent factor 
be determined. 

The extent of the qualifications the use of this error formula throws 
around regression results may be illustrated by its use in a problem 
where the theory of sampling is fairly applicable, namely, the rela- 
tion between the feed a herd of cows receives and the resulting 
milk production. Table III shows these results for two different 
studies. 
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TABLE Ili 
PROBABLE ERRORS OF PARTIAL REGRESSION COEFFICIENTS, IN PER CENT OF 


THE VAL UE OF THE COE FFIC ENT 











Item | Wisconsin study® Minnesota study > 
Number of observations.............. iia | 95 os 
Number of variables. . 10 8 
Multiple correlation, adjusted for number of variables 805 + .039 862 + 034 








Probable error of regression coefficients*® 














Independent variable Per cent Per cent 
secant oe _| 

Total digestible nutrients 412.0 11.5 
Nutritive ratio......... Js ai aang 12.4 9.5 
Per cent of protein oe ; ; 28.3 ae 
Per cent of lime...... eta : Ege Te 67.4 et 
Per cent summer feeding . rinse =e . | 17.5 eke 

Per cent silage....... pants a A : | 21.5 13.7 
Fat test of milk...... | 10.6 3.7 
Per cent fall Sushaning aoa 18.5 11.8 
Value per cow...... icine : ' 26.8 ee 
Age of cows....... oa 7 seas 17.9 
Per cent grain in ration | 20 2 





From Wisconsin ¢ Agricultural Ex eriment Station Basweh Bulletin 79, page ze 21, 1927, - Bhenteenl 
Ezekiel, P. E. MeNall, and F. B. Morrison. 

>From an unpublished study by George F. Pond and Mordecai Ezekiel. 

¢ The regressions are for milk production on the factor stated. 

4 The errors given here are larger than the values given in the bulletin, as those did not take into 
account Smith’s adjustment of the observed correlation. 





This table illustrates two points: first, that the regression results 
are not very accurate even with a multiple correlation of .80, and raising 
the correlation to .85 markedly increases the accuracy of the conclu- 
sions; and second, that the reliability of the regressions varies from 
variable to variable, being much greater in some cases than in others. 
It is obvious in the cases shown that some of the regressions would have 
no statistical significance at all, while others would indicate the prob- 
able relations within a fairly close range of accuracy. 

All of the formulas cited up to this point have been derived for linear 
correlation use, though some material from curvilinear correlation 
studies have been modified to illustrate the points. For curvilinear 
multiple correlation results, however, no mathematical measures of 
the probable error have yet been devised for the free-hand process. 
The experiments mentioned have been initiated to provide at least some 
empirical measures of reliability. Although these experiments are not 
sufficiently far along to admit of a full report, the results to date indi- 
cate that the index of multiple correlation must be corrected for the 
number of constants involved or assumed just as much as the coefficient 
of multiple correlation, as has already been illustrated. They indicate 
also that where the data are drawn from a universe in which curvilinear 
relationships obtain, the standard error tends to be lower for the multi- 
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ple correlation index than for the multiple correlation coefficient. No 
report can be made yet as to the relative accuracy of the net regression 
curves. 

Let us turn now to problems where the assumption of random sam- 
ples drawn from a constant universe does not seem to apply. For 
time series and other types of problems where these assumptions do not 
apply, the case with respect to the reliability of multiple correlation 
constants is no different from that for any other sort of statistical con- 
stant; the conclusions reached in the other papers devoted to those 
particular points will apply here as well. It seems to me, however, 
that until we have definite proof to the contrary, we are safe in as. 
suming that the reliability of statistical constants computed from such 
time series data is no greater than it would be if the assumptions of 
random sampling did apply. If we admit this assumption, we are 
then justified in computing standard errors for our results and in in- 
terpreting them as saying that the chances are at least 3 out of 10, for 
example, against this result being more nearly correct than the appro- 
priate error range, even though we are not justified in the reverse 
statement that the chances are 7 out of 10 in favor of the result being 
no more incorrect than the given range. Even if this use of error 
formulas gives us only the minimum amount that we may be wrong 
within certain odds, and not the maximum, it would at least put us 
on our guard and prevent some of the unfounded interpretations that 
amateur economic statisticians are so prone to draw from inadequate 
results. 
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DISCUSSION 


By Marx H. INGRAHAM 


So much emphasis is generally placed on the formulas for the probable 
error of constants in the theory of multiple correlations and so little on 
the sources of constant error that I think we should be highly grateful 
to Dr. Ezekiel for emphasizing the spurious correlation attendant in 
using a large number of independent variables, or a large number of 
constants in the regression equation. It seems to me that the con- 
ditions justifying the use of the current probable error formulas are so 
seldom met that they are of extreme inaccuracy, and that only the 
grossest corrections are worth considering. Frequently the conditions 
for a random sample are met, but the assumption that the values of the 
dependent variable fall above and below a regression surface is seldom 
satisfied, and the final assumption of infinite divisibility of the scale of 
measurement, which is of great importance in the case of a small 
number of observations, is never satisfied. 

To me, the fundamental starting point is through the multiple 
correlation ratio. If the measurements of 2; fallin cells determined by 
the values of x2 . . . 2p, and o; is the standard deviation of xz; for the 
i-th cell, and m; the number in each cell, the square of the correlation 
ratio is given by 

=mio? 
(1) ;— mi. 
oo 
i. €., it is one minus the ratio of the average standard deviation per cell 
divided by the standard deviation of the whole. This is based on the 
formula that the standard deviation of an average is the square root of 
the average of squares of the standard deviations. 

Where all the m’s are large, this is in effect accurate, but the square of 
standard deviation of a universe (finite or infinite) is more accurately 
obtained from a sample of m by the formula m_ o? than by o* itself, a 

m—1 
correction which is important when m is small; and hence we should 
really consider 
m? 

(2) i— x m;—1 
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which is obviously smaller than the more common one. It is seen that 
if in the first m; is replaced by a smaller number, say, m:/2, then the 
correlation ratio is unaltered, whereas in the second case we have 


mi 
>> o2 


— 
m:—2 


» > 
=m; 
1—- —____—__, 


9 
o 





(3) 


which perhaps is materially smaller than in the first case. The 
effect of introducing more variables into the same number of observs- 
tions is to increase the number of cells, or, in other words, to decrease 
the m; in each cell, which makes the usual formulas that much too large. 

There is one point the paper touches on which I fail to see the im- 
portance of, namely, the reliability of the individual regression co- 
efficients. It seems to me that there is little meaning to be attached to 
them individually. If we are to estimate the barometric pressure y in 
New York one day from the barometric pressure 2; in Evanston and 
Z2 in South Chicago the day before, I think that y=az,+bz, and 
y = (a+10)2:+(b—10)x2 would be about equally good because of the 
correlation between x; and x2. I am sure that a causal interpretation 
in the old metaphysical and present popular sense should never be 
attached to these coefficients. It is so easy to build up illustrations of 
highly correlated phenomena that we should not care to think of as one 
being the cause of the other that the reliability of individual regression 
coefficients is to me of very slight significance, and the partial co- 
efficient of correlation is a snare and a delusion, although a regression 
equation may point to valuable experiments, say, in feeding live stock. 
But the control of feeding so changes the situation that I do not 
consider the equation of any great value in predicting the result, except 
perhaps in the case of an independent variable which is uncorrelated 
except with the dependent variable. Even then the interpretation as 
a cause in the sense of a means of control is unjustified. Dr. Ezekiel 
has added to our skepticism of these coefficients by pointing out their 
extreme unreliability. 

With Dr. Ezekiel’s opinion of time series correlation in a changing 
universe, I fully agree as to practical application, but I wish to express 4 
doubt as to the theoretical validity of his statement that ‘we are safe 
in assuming that the reliability of statistical constants computed for 
such time series data is no greater than it would be if the assumption 
of random sampling did apply.” I think that here the situation may 
be akin to the Bernouilli, Poisson, and Lexis dispersion for one variable; 
that under different assumptions for the distribution about a regression 
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plane or surface, the results might well be more precise than for random 
sampling. In fact, one can devise a universe of functions of time which 
deviate normally from periodic functions in which the linear coefficient 
of correlation is more reliable than indicated by the formula. This 
seems to be especially true of periodic functions of time, or even of 
cyclical functions. But let me emphasize again the fact that until 
more accurate formulas are developed, Dr. Ezekiel’s stand is the wise 
one and should be applied to our ordinary correlation problems more 





e frequently than is done at present. 
| In some cases it seems to me that the trouble is not that our rule for 
, measuring the height of a palm is poor, but that the palm is in a mirage. 


And often it seems to me that the trouble is not in finding the correct 
formula for the probable error, but that our sample cannot be considered 
as being drawn from a universe in such a way as to make the concept of 
probable error have content. 
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THE APPLICATION OF THE THEORY OF SAMPLING 
TO SUCCESSIVE OBSERVATIONS NOT 
INDEPENDENT OF EACH OTHER 


By Bruce D. MupcGertr 


The fact that conditions any approach to a consideration of time 
series and of the application to them of sampling formulas is that the 
circumstances under which these formulas are valid are violated at the 
outset by the very nature of a time series. The usual formulas of 
sampling hypothecate homogeneous conditions: a universe in which 
the causes producing variation are complex, are large in number, work 
independently of one another, in which any individual effect is small in 
proportion to all others, and in which the complex of causes remains 
constant throughout the situation to which the laws of sampling are 
applied. 

In the United States we are now well on our way to the completion 
of a quarter of a century of active and intensive study of the phenomena 
of business fluctuations—of the trends and cycles and seasonals in a 
large variety of series measuring economic activity. Consideration 
of the part played by the theory of probability in that development 
leads to the conclusion that even here there has been a cyclical fluctua- 
tion. For in the early studies of time series, constants and coefficients 
were obtained and were quoted along with their sampling errors, 
apparently with little question as to whether the error formulas were 
valid in the given situation. There were implications, if nothing more, 
that series of cycle deviations obtained after removing trends and sea- 
sonals would not fluctuate beyond a range fixed by the normal law. 
There were, in many cases, statements of cause and effect relationships 
and of forecasting possibilities based upon the close fit of observed 
values to values calculated from a multiple correlation equation. 
Further experience with these results, however, led first to conservatism, 
then to skepticism. When it was found that cycle series sometimes 
fluctuated as much as five, or ten, or even fifteen or more standard 
deviations, and that forecasting equations based upon multiple 2’s of 
well over .90 went awry on the first attempt to push them into the 
future, it is not surprising that optimism was replaced by doubt. It 
has in more recent times, therefore, become quite the fashion to say 
that the sampling theory is not applicable to time series. 

The maintenance of such a position is tantamount, in my estimation, 
to the conclusion that the problem of time series analysis is insoluble. 
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With this conclusion I am not prepared to concur. The viewpoint of 
those who take such an attitude is that constants or coefficients ob- 
tained from a given time variable are specific measurements from a 
given set of observations and nothing more; and that they cannot be 
applied to any later time period because of the constantly changing 
character of the universe from which the data are obtained. This is 
equivalent to assuming that the dynamic forces cannot be ascertained 
or their effects accounted for. There is no questioning the dynamic 
character of economic phenomena, but the point of view here opposed 
involves the assumption that the economic scientist is forever debarred 
from doing the very thing which it is the daily task of the business man 
todo. For the business man works in the very middle of these dynamic 
conditions, and yet he has to forecast and to predict, and the fact that 
he has often been successful over a long period of time indicates that 
he has found a way to deal with dynamic forces. He has undoubtedly 
used the trial and error method and has often been in error. The 
economic scientist must also utilize the trial and error method, but if 
he is to be of any value he must do this job a little better than it has 
been done before. 

If the scientist is to make any progress in the analysis of time 
series, it must be done by the methods of statistics and its results must 
be tested by the application of the theory of probability. Economic 
phenomena being complex phenomena “affected by a multiplicity of 
causes,” ' their exploitation must be accomplished by the use of methods 
applicable to such data, that is, by statistical methods. If the sole 
purpose were to describe the past, then the theory of probability might 
conceivably be left out of the analysis. But historical description is 
not enough: past relationships must be used as an aid in understanding 
the future relationship of price and production. 

The methods of statistics, then, must be used, and the theory of 
probability, or the formulas of sampling, must be a part of the equip- 
ment. But still we must not neglect the fact that in dealing with the 
phenomena of multiple causation in time series, we are constantly 
faced with the problem of a changing universe, and that constants and 
coefficients calculated from data which measure such changing con- 
ditions are not stable in the sense implied by the theory of probability 
and therefore the application to them of the formulas of sampling is 
wrong. Is there a way out of this difficulty? Yes, if it is possible to 
measure and correct for the influences of dynamic changes; no, if this 
cannot be done. Just what, then, is the nature of the dynamic in- 
fluences with which we are concerned, and what is the prospect that 


1 Yule, Introduction to the Theory of Statistics, p. 5. 
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they may be dealt with effectively? Either they present themselves 
as spasmodic upheavals of the existing order of things, with no rhyme 
or reason and no warning; or they come as gradual infiltrations that 
bring changes of which we become conscious only after a considerable 
lapse of time. It is undoubtedly true that both kinds of changes occur, 
but I venture a guess that the slow and gradual ki. are by far the 
most numerous and by far the most important. One would no doubt 
say that radio developments had been very rapid, possibly also, the 
automobile; but many of the changes consequent upon them in the elec- 
trical equipment industry and in the steel industry have been gradual 
and orderly. If the pace of economic change is not of this latter kind, 
there can be small possibility of an economic science and, equally, small 
possibility of an orderly economic life. This hypothesis I place as fund- 
amental to any development of an inductive-deductive economic science 
with the aid of statistical methods, and I see no other methods which 
offer great hope of progress. Certainly no one will question the value 
for economic science of the concepts of normal price—of the short time 
normal and the long time normal—and of the way in which economic 
forces work through time and through the phenomenon of price to 
supply us with the economic goods we want and in the quantities we 
want them. To be sure, things get out of adjustment; but they get 
back into adjustment and we have, not the stationary state which has 
so troubled our modern realists, but a great moving equilibrium—con- 
stant change and constant adjustment. If there is a price system all the 
parts of which are interrelated by bonds of infinite variety and complex- 
ity, as has been maintained by all economists in modern times, then 
there must be equilibrium, or a tendency to equilibrium; and malad- 
justments in the system must tend constantly to be corrected by the 
operation of economic forces working through price. 

In this situation the problem of statistical methods, as I see it, is 
to single out and measure the effects of those forces for which the meth- 
ods of statistics have been especially devised. If there were a universal 
formula for accomplishing this result, nothing more would be needed 
than a sufficient force of clerks and calculating machines and a pay-roll 
large enough to keep them on the job. But unfortunately this formula 
has not been discovered. Of this only are we sure at present—that the 
problems of time series have not been solved, that the methods now in 
use have not correctly measured or isolated the effects which were being 
sought. The first step in the proper approach to the problem has gener- 
ally been taken correctly—the formation of an hypothesis as to nature of 
the causal factors producing variation in a time series; and I see no rea- 
son yet for discarding the hypothesis that the components of a time series 
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may be classified as trend, seasonal, cyclical, and irregular. But there 
has been far too little effort devoted—to take but one of these com- 
ponents—to the task of finding a trend which would square with the 
economist’s conception of the position of normal equilibrium; and 
certainly that is what a trend must be. If that trend can be dis- 
covered and n_.aured, then it is going to be a far easier matter to 
get a measure of cyclical fluctuations, for by appealing again to eco- 
nomic considerations the cycle can represent nothing but the fluctuat- 
ing movement of the series around its trend. If the trend means 
equilibrium, then the cycle means lack of equilibrium, and economic 
reasoning tells us that this maladjustment cannot go on indefinitely, 
that a reaction will set in to bring things back to normal, 7. e., to the 
moving equilibrium—not to the previous one, perhaps, but to a new 
one. The conclusion to which this argument leads is that the problem 
up to this point is one in economic logic, that the theory of probability 
has not yet entered; but shortly it does enter, not as the leader in the 
play but as an humble aid in testing the adequacy of the hypothesis 
used. Suppose that a given time series is thought to be the result of 
a growth or trend factor, a cyclical factor, and a large number of other 
causal forces, none of any predominating importance, the last being in 
all probability random in nature; and suppose there is no evidence of a 
seasonal variation. If the data happen to represent a series of fre- 
quency ratios, the Lexis or Charlier tests of stability may be applied 
to test for evidences of instability; although in many cases, of course, 
these tests will not be applicable. But suppose that logical methods 
of measuring and isolating the trend and cycles of the series may be 
applied, not the ordinary methods that are frequently used with little 
discrimination, but methods evoked through an appeal to economic 
considerations. There will still be left a set of residuals of the original 
series, and these residuals will represent the effects of the random causes, 
provided the trend and cycles have been correctly measured. These 
residuals may again be tested by the stability criteria of Lexis and 
Charlier if the data are of that kind, or in any case they may be tested 
by constructing a frequency distribution from them and fitting some 
sort of theoretical frequency curve to them, following out the lead 
given several years ago by Professor Persons! with regard to building 
permits. Another promising lead was given by Professor Fisher? 
in his hypothesis that the wholesale price curve does not contain a 
trend at all, that the significant thing is rate of change in price level, 
and that this rate of change in price level when properly lagged gives a 


1 Review of Economic Statistics, April, 1919, Preliminary. Vol. I, pp. 137-139 
* JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION, June, 1925. 
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close measure of changes in volume of trade. While granting that 
much of Professor Fisher’s final result was empirical, I think we must 
admit that he has offered us a working hypothesis that squares with 
observation of price phenomena. His price curve has not completely 
explained the volume of trade curve, and it would be well worth while 
to test the residuals for conformity with the hypothesis of randomness 
in a stable universe. 

Professor O. Anderson, of Bulgaria, has recently ' developed a method 
of testing a time series by the method of differences in order to deter- 
mine the nature of its various components and, for our present purpose, 
in order to differentiate a random component. 

As was said above, there is no single formula that will solve this 
problem. But it seems certain that the solution must involve a de- 
composition of the series into various elements, some of which can be 
allocated as the effects of specific and important causal forces, and others 
of which will be classified as random elements in a stable universe. 
It seems equally certain that the sort of pot-shot multiple correlation 
analysis and indiscriminate corrections for trends and seasonals and 
what-nots that have recently been greatly in vogue must be super- 
seded by a more careful and far-reaching search for functional relation- 
ships, and that the theory of probability must play an important 
part in this work in measuring or differentiating the effects of random 
causes. I would not for a moment discount the important part played 
by present-day methods of analysis in the development of our inductive- 
deductive economic science; and I gladly join in acclaiming the pioneers 
who developed these methods. But we now know that they were net 
perfect instruments of analysis and that something better is needed to 
take their place. That something must always make its final appeal 
to the theory of probabilities so long as multiple and random causation 
is present, and it must recognize that an analysis based upon a limited 
body of data cannot be productive of lasting generalizations in eco- 
nomic science without the application of the formulas of sampling. | 
am very certain that error formulas cannot be applied to many of the 
constants and coefficients which we turn out today, largely because the 
work preliminary to the determination of these constants has been mo- 
tivated by an interest in statistical technique and because the economics 
of the problem has been left in the background or omitted altogether. 
Professor Mitchell was right when he said,? ‘‘ We stand to learn more 
about economic oscillations at large and about business cycles in 
particular if we approach the problem of trends as theorists than if we 


1Cf., for instance, Journal of the Royal Statistical Society, Vol. 90, 1927. 
® Business Cycles, “The Problem and its Setting,”’ p. 230. 
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DISCUSSION 


By F. E. Woire 


With the conclusions of the paper by Dr. Mudgett, I am in agree- 
ment. Statistical methods, including in the equipment the theory of 
probability, cannot be relied upon alone in forecasting economic 
changes by the refined manipulation of so-called time series; economic 
considerations should be not merely in the background, but also in the 
foreground, because typical time series in the economic field represent 
effects of a complexity of causes played upon by human desires, modi- 
fied by an infinite variety of personal dispositions and mayhap shunted 
off the track of a supposedly normal trend by group impulse or herd 
irrationality; hence statistical methods should be used with caution 
on this unsteady terrain. If so used, they are w2ll worth while—they 
are important. 

However, I was somewhat confused by the tortuous treatment given 
the subject, and this confusion, I feel, was shared by Dr. Mudgett 
himself, if I have read his paper aright. In a sense, it may be said that 
the paper could well be entitled, “The Application of the Theory of 
Sampling in a Field Where it is Admittedly Inapplicable.”’ But it 
may be that only a straw man was set up. Mudgett began by citing 
“the fact that the circumstances under which these formulas (of the 
theory of sampling) are valid are violated at the outset by the very 
nature of a time series.”” After mentioning the changes of the last 
twenty-five years in the optimism and confidence with which fore- 
casting formulas have been received, he said that to follow the fashion 
and say that “sampling theory is not applicable to time series”’ is 
tantamount to concluding that “the problem of time series analysis 
is insoluble.’”’ But with this conclusion he is not prepared to concur. 

To hold that constants and coefficients obtained from a given time 
variable apply only to that period and cannot be applied to any later 
period because of constantly changing conditions, he next stated, would 
be “equivalent to assuming that dynamic forces cannot be ascertained 
or their effects accounted for,’”’ and would “involve the assumption 
that the economic scientist is forever debarred from doing the very 
thing which it is the daily task of the business man to do.”’ 

I know of no economist-statisticians or statistician-economists who 
have done anything practical in this field, and I do not even exclude 
all of those who are selling statistical information to the public— 
those who use statistical methods, including the theory of probability, 
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without recognizing their definite limitations in measuring economic 
relationships. Professor Persons, in his presidential address to this 
association in 1923, stated: ‘‘The view that the mathematical theory of 
probability provides a method of statistical induction or aids in the 
specific problem of forecasting economic conditions, I believe, is 
wholly untenable.” Illustrating with a case, he goes on: “Thus the 
probable error of +0.03, in a coefficient of correlation of +0.75 be- 
tween the monthly items of pig-iron production and money rates six 
months later, does not indicate, as one would conclude from the theory 
of probability, that the chances are billions to one against the in- 
dependence of the two variables; or, to state the idea more specifically, 
that if we compute a coefficient from data of ‘any’ other actual period 
the chances are more than ten millions to one that its value would be 
over +0.50. In fact, the significance of the ‘probable error’ of a 
constant computed from time series is not known and, in practice, we 
do not view the world from the standpoint of mathematical probabil- 
ity.” Professor Day, in his work on Statistical Analysis, holds that 
“the theory of probability is hardly applicable to most economic data,” 
and adds that ‘‘on the basis of available data, statements may be made 
as to certain probabilities; but these are not probabilities in the sense 
of the general theory of probability. Statistical results may create 
presumptions in faver of certain conclusions.”’ 

To cite another example of the economist-statistician using statistical 
formulas while recognizing their tentative character, I quote from an 
article ! by Dr. Ezekiel in which the empirical formula and the synthetic 
demand-curve methods of forecasting hog prices are compared. He 
says: “It is quite evident from experience to date that statistical 
formulas have not given in actual forecasting as high correlation as in 
explaining past periods. At the same time examination of trade papers 
indicates that non-statistical ‘market judgments’ are even less reliable 
than available statistical forecasts. As more and more experience is 
gained with actual forecasting from statistical studies, the practical 
results should be pushed ever closer to those theoretically possible.” 

While it may be in a loose sense the daily task of the business man 
to take into account dynamic forces in the light of measured relation- 
ships for a preceding period and of the theory of probability, certainly 
the majority of business men are not performing the task by the aid of 
curvilinear multiple correlation, and other coefficients and constants, 
nor are they basing business decisions on the chances shown by tech- 
nically computed probable errors. I see no reason why the economic 
scientist, who regards the problem of time series analysis as insoluble in 


1 JOURNAL OF THE AMERICAN STATISTICAL ASSOCIATION, March, 1927. 
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the strict sense necessitated by the mathematical theory of probability, 
would on that account be debarred from attempting to forecast in 
the very middle of dynamic conditions, as the business man must daily 
attempt to do. In fact, as compared to the business man, the eco- 
nomic scientist would seem to have the advantage, and especially if 
he recognizes the limitations of statistical method; he can also give 
attention to the record of the past in more complete form, and grasp 
more comprehensively all the pertinent facts of a problem. In my 
judgment, statistical methods as tools in aid of economic forecasting 
are more effectual, and beget increased confidence in their practical 
results, if their theoretical] limitations are fully appreciated at the 
outset. Under such circumstances they are not used indiscriminately 
nor depended upon for results which are not theoretically justified. 

After declining to concur with the idea that sampling theory is not 
applicable to time series, Dr. Mudgett naturally holds that the theory 
of probability or the formulas of sampling must be used “on time 
series.” At this point the confusion becomes intense: “But still we 
must not neglect the fact that in dealing with the phenomena of multiple 
causation in time series we are constantly faced with the problem of a 
changing universe, and that constants and coefficients calculated from 
data which measure such changing conditions are not stable in the 
sense implied by the theory of probability and that therefore the ap- 
plication to them of the formulas of sampling is wrong.” Now, is the 
straw man not completely set up? But does he not fall at once of his 
own weight? 

The way out of the difficulty is described as being the possibility of 
measuring and correcting for the influences of dynamic changes by 
the customary fourfold analysis of gradual and orderly change re- 
flected in time series as trend, seasonal, cyclical, and irregular elements, 
and again, with the theory of probability “‘not as the leader in the play 
but as an humble aid in testing the hypothesis used.’”’ The Lexis 
ratio can be applied as a test of the normality of dispersion, and the 
Charlier coefficient of disturbancy as a test of departure from a bi- 
nominal distribution.! But why attempt to use these tests for time 
series for which in many cases they will not be applicable? 

It is highly questionable whether after correctly measuring and 
isolating the trend and cycles “by methods evoked through an appeal 
to economic considerations,” the set of residuals of the original time 
series will represent the effects of truly random causes, in the mathe- 
matical sense. Would not these residuals still be dependent on and 


1A Lexis distribution is obtained when the probability of an event is constant from trial to trial with- 
in a set, but varies from set to set. See H. L. Rietz, Handbook of Mathematical Statistics. 
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related closely to one another? Would they not be selected data? 
Would they not still be controlled by human variableness? Dr. 
Mudgett well emphasizes that much work remains to be done in iden- 
tifying the economist’s conception of the normal or of a moving equilib- 
rium with the trend as now variously computed in the existing state 
of the adaptation of mathematical technic to the data of dynamic 
economic conditions. 

My conclusions are: 

1. It will never become possible to apply the measurements of 
past relationships and their probable errors to future situations in the 
field of economic phenomena with as great certitude as that can be 
done in physical, chemical, or even biological analysis, for the reason 
that economic time series of data violate all the accepted tests of 
unbiased sampling. 

2. Since it is true that, as Karl Pearson has expressed it, “the unity of 
all science consists alone in its method not in its material,” it is desir- 
able to give every aid and encouragement to developing statistical tech- 
nique and thereby to advancing economic analysis toward that basis 
upon which it may qualify to an increasing extent as a science, and so 
be able to make acceptable and dependable previsions as to the future. 

3. Much progress has been and is being made in devising statistical 
processes to meet the problems of economic forecasting, and complete 
recognition of the defects and merits of statistics as a tool in the eco- 
nomic realm is a sine qua non to its effectiveness. The theory of 
business cycles was first formulated as an hypothesis by deduction, 
and was afterwards given what substantiation it has by statistical test 
and examination. Research confirms the general reasoning that gen- 
eral wholesale price indexes appear to have a predominant determining 
influence on the price variability of any individual commodity. It 
has also been ascertained that change in time itself is only one variable 
among many which operate to determine, for example, the changes 
actually taking place in the price of a commodity. 

4. Time series have customarily been described as made up of trend 
seasonal, cyclical, and catastrophic forces merely as a matter of statisti- 
cal convenience. The real underlying forces giving color to the rubric 
of this convenient subdivision of time series into their components may 
be meteorological, physical, chemical, physiological, biological, eco- 
nomic, commercial, or what not in varying combinations. We should, 
therefore, not hesitate to discard the fourfold analysis of time series 
in favor of a comprehensive and detailed recognition of these basically 
controlling forces and to regard passage of time as one independent 
residual factor separately conditioning economic changes. 
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THE STATISTICAL WORK OF THE AMERICAN PETRO. 
LEUM INSTITUTE 


By Josepu E. Pocus 





The American Petroleum Institute was established in 1919 and was 
the outgrowth of the National Petroleum War Service Committee, 
which was appointed by the oil industry to coéperate with the Council 
of National Defense and with the Oil Division of the United States 
Fuel Administration in the control of petroleum prices during the war. 
The work of the American Petroleum Institute for the past nine years 
has been primarily along legal, political, statistical, publicity, account- 
ing, and engineering lines, perhaps its most valuable achievement being 
the standardization of mechanical equipment employed in the industry. 
The Institute has taken no active part in influencing the economic pol- 
icy of the petroleum industry, but it has worked out standards of ac- 
counting procedure and it provides the industry with a certain range of 
statistical data, including both primary and secondary material. This 
material is provided in a regular weekly bulletin, preceded in most 
cases by mimeographed press notices, and occasionally by a special 
publication. 

The primary statistics gathered and disseminated by the American 
Petroleum Institute consist of the following: 

1. A weekly estimate of gross crude oil production in the United 
States, subdivided by pools. This material is issued each Wednesday 
as of the week ending the previous Saturday and is doubtless the most 
valuable statistical contribution made by the Institute. 

2. A weekly estimate of oil imported into the United States, sub- 
divided by ports of entry. 

3. A weekly estimate of oil delivered from California at Atlantic and 
Gulf Coast ports, subdivided by ports of delivery. California oil 
deliveries are also differentiated into products. 

4. A monthly estimate of the change in stocks of crude petroleum 
and its principal products east of California. This report is not com- 
plete, as it does not cover all units in the industry. It is issued shortly 
after the fifteenth of each month and covers the previous month. 

5. A monthly estimate of stocks of crude petroleum and its principal 
products in California, together with the production of crude petroleum 
and drilling activities by pools in California. 

6. A monthly frequency distribution of crude oil production from 
wells of specified size-ranges. 
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7. A monthly compilation of gasoline consumption in all states (39) 
where this commodity is taxed. 

g. An annual compilation of kerosene consumption in all states where 
this commodity is “inspected.” 

The secondary statistics issued by the Institute include: 

1. Amonthly bulletin rearranging in interpretative form the monthly 
statistical report of the United States Bureau of Mines covering produc- 
tion, consumption, stocks, imports, and exports of crude petroleum and 
its products. Once a year, these data are reassembled in large sheets, 
including past series and blank spaces for future data, to facilitate anal- 
ysis and comparison by members of the industry. 
~ 2. Occasional compilations on the consumption of fuel oil by rail- 
roads, public utilities, and ships. 

The Institute has also coéperated with the United States Bureau of 
Mines in the preparation of an annual National Survey of Fuel Oil Dis- 
tribution (published for 1926 and 1927) and in the preparation of a sur- 
vey of world production, imports, and exports of crude petroleum and 
its principal products, the first issue of which was scheduled for publica- 
tion in January, 1929. The Institute has also published two volumes 
containing statistical data: American Petroleum Supply and Demand, 
1925, and Petroleum Facts and Figures, 1928. 

The petroleum industry in the United States has long been faced with 
the problem of overproduction, and in the past two years it has been 
seeking to meet this issue by restricting the supply of crude oil. The 
efforts to this end have been in the form of prorating production and de- 
laying drilling in a number of prolific oil pools in Texas, Oklahoma, Cal- 
ifornia, and Wyoming. These endeavors were initiated by voluntary 
groups of operators acting in coéperation, and in nearly all instances the 
assistance of the state was invoked in the interest of conservation. 
These efforts to date have met with only partial success, because they 
were not adequately coérdinated, did not embrace a retardation of 
search for new deposits, and also because of the unusual complexity of 
the problem. The potential oversupply has been, and still is, so great 
that the practical problem has been to limit the output to the approxi- 
mate bounds of demand, and little opportunity has been afforded for 
the niceties of what is commonly understood by the term “the statisti- 
cal control of production.’’ As the movement toward the rationaliza- 
tion of the petroleum industry proceeds, however, the need for the 
employment of current statistics and for the gathering of new and 
later data will become more apparent. The American Petroleum Insti- 
tute has rendered an important statistical service to the industry in pro- 
viding prompt data on crude oil production. The industry is handi- 
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capped by having no exact knowledge of its refinery operations and oil 
requirements until two months have elapsed. The Institute can make 
an invaluable contribution to the stabilization of the oil industry by 
remedying this deficiency and by taking a more active part in further. 
ing the rationalization movement along sound economic lines. 
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THE STATISTICAL WORK OF THE NATIONAL LUMBER 
MANUFACTURERS ASSOCIATION 


By Witson J. Compton 


In common with other national industrial organizations the Na- 
tional Lumber Manufacturers Association has the problem of securing 
for its members reliable current information on supply and demand. 
With from 14,000 to 16,000 producing units scattered from Florida 
to Washington, differing greatly in size, operating methods, and raw 
material supplies and producing more than a thousand different items, 
the problem of securing accurate and reliable current data on lumber 
production and consumption is not simple. The lumber industry must 
rely entirely on its own organizations for current statistics. An annual 
census report prepared jointly by the Census Bureau and the Forest 
Service provides a periodic check only on production statistics. 

The problem is further complicated by the great difference in size 
and methods of operation between large and small sawmills. Saw- 
mills of the portable type and other small mills which operate inter- 
mittently probably cut 30 per cent of our annual lumber supply. These 
mills have no trade association affiliations and are often operated as a 
side line to some other activity, often farming. It has thus far proved 
impossible to secure reliable current statistics on their operations except 
those of the most general character which can be gathered through 
periodic surveys conducted, district by district, through the regions 
where they operate. Statistical data collected from large well-estab- 
lished lumber mills in continuous operation and fairly representative of 
the industry are ordinarily meaningless as regards the condition of the 
small mills from which no data can be secured but which produce a sub- 
stantial portion of our annual lumber supply. As regards the so-called 
large mills, weekly and monthly statistics are regularly published which 
fairly reflect business conditions. This work is done by the regional 
and national lumber manufacturers’ trade associations. 

The National Lumber Manufacturers Association is a federation of 
12 regional lumber manufacturers associations, 9 of which collect and 
publish current statistics. These 9 associations cover the most im- 
portant lumber production centers of the country. Together they 
secure weekly reports from over 800 large lumber mills which produce 
in excess of 50 per cent of our annual lumber cut. The information they 
secure from individual manufacturers is published in regional weekly 
and monthly trade barometers and is also sent to the National Associa- 
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tion for publication in a national weekly trade barometer with a 
monthly analysis. These data are ordinarily published from one to 
six days after the close of the period covered. The National Barometer. 
which is placed in the mails on Friday, covers the week ending the 
preceding Saturday. 

The weekly National Barometer reports five items covering eight soft- 
wood lumber regions and two hardwood lumber regions. Except for 
the northeastern states, cypress production in the Southeast, and cer- 
tain minor areas in the Rocky Mountain states, every lumber region in 
the country is included. The data are presented separately for each 
regional association with a total for the country. The contents of the 
weekly report include: (1) lumber cut of eight softwood and two hard- 
wood associations during the previous week; (2) shipments made and 
orders received by the same mills which report production; (3) un- 
filled orders on file at same mills at end of week; (4) the so-called “nor- 
mal” or “past average”’ weekly cut of the mills reporting the above 
items; and (5) cumulative data for the year to date and comparison 
with previous years. 

““Normal”’ or ‘‘average cut’’ is an index computed for each mill by 
the regional associations on the basis of reports for the previous two to 
five years. Due to the influence of seasonal factors in most regions, a 
separate ‘‘normal”’ is computed foreach month. The method of com- 
putation of these normals still differs considerably among the various 
associations, although as data are accumulated the associations are ap- 
proaching the standard basis of three-year average production, month 
by month. 

Although standards are fixed, there is some doubt whether in practice 
they are consistently followed. Periodic check-ups reveal inconsist- 
encies and differences of method which are difficult to correct. As the 
statistical departments of the various associations improve, however, 
and as a better understanding of the value of statistics becomes more 
prevalent, many of these flaws are being corrected. 

The monthly statistical supplement published by the National Lum- 
ber Manufacturers Association includes revised and completed data for 
the month similar to those included in the weekly Barometer and cumu- 
lative totals showing these data month by month for a thirteen-month 
period. An additional table is included showing unsold stocks at the 
beginning of the current month, the previous month, January first, and 
the corresponding month of the previous year. The supplement also 
includes data from other sources as follows: (1) current and cumulative 
data and comparison with previous years for carloadings of lumber as 
reported to the American Railway Association; (2) cargo shipments of 
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lumber from tidewater mills in Washington and Oregon to California, 
the Eastern seaboard of the United States, and the Far East; (3) quan- 
tities of lumber imported and exported as published by the Department 
of Commerce. 

With the exception of the items just mentioned, all the data given are 
furnished by lumber manufacturers. No current statistics are pub- 
lished by wholesale or retail lumber associations, and it is therefore 
necessary to rely on manufacturers’ reports of shipments and orders for 
information on demand. 

In the collection and publication of these statistics numerous diffi- 
culties arise, the most important of which is the difficulty of securing a 
sufficient number of representative identical mills to report consistently 
every week. “Identical mill” reports tend rapidly to diminish, and 
in a relatively short time the number of mills which have reported regu- 
larly is so reduced as no longer to have any value. Moreover, those 
mills from which continuous reports can be secured do not always fairly 
reflect the general lumber business conditions. 

To secure such a generally representative report and to cover a suffi- 
cient volume of the total production, it has proved necessary to ignore 
differences in size and number of reporting mills and confine the report 
to percentage comparisons, both current and cumulative, between ac- 
tual and normal cut, and between actual cut and actual shipments and 
orders. 

The variable of differences in number and size of reporting units 
makes impossible the comparison of the volume reports of one period 
with another, since there is never any assurance of an equal number of 
reports for two periods; or if the number of reports should be equal, 
there is no assurance that they cover mills of the same relative size. 
Some of the regional lumber associations are attempting to overcome 
this difficulty by assigning to each mill a gauge or common denominator 
indicating its relative size and importance, which they compute through 
a study of past production. Such a system, however, has not as yet 
been possible for the National Association report, inasmuch as there 
is no standard common to all the reporting regional associations. At 
the present time, therefore, while comparisons of production to normal 
and of supply to demand as shown by manufacturers’ figures are fairly 
representative and satisfactory, there are no satisfactory data indicat- 
ing and comparing the total volume of production. 

The statistics now published by the National Lumber Manufacturers 
Association represent a great advance over the reports in the past. 
They compare favorably with information available in other industries. 
The present deficiencies are due largely, not to a lack of understanding 
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on the part of association officers of the problems to be met and their 
solution, but to the difficulty in stirring up enough interest among in- 
dividual companies to assure careful, continuous, and accurate reports, 

As regards the statistics supplied by manufacturers, the principal 
problem appears to be the establishment of some ‘‘standard”’ which 
can be used by all regional lumber associations, and which will eliminate 
the variable due to difference in size and number of mills reporting each 
week. A tentative plan has already been outlined which proposes the 
weighting of each mill according to its relative size and importance on 
the basis of its past production. The principal assumption involved in 
this plan is that the production and shipments of mills of different size 
will continue in the future to bear the same relation that they have in 
the past. If the plan proposed proves practical, it will permit the com- 
putation week by week of the volume of production and a fairly ac- 
curate estimate of the proportion of the total production included in the 
data. The data now published are not satisfactory for this purpose. 
While the plan proposed may not be entirely sound in theory, it appears 
to offer a practical method of overcoming, at least in part, one of the 
faults of the present statistics. 

Plans are also being made by the National Lumber Manufacturers 
Association to secure information on lumber demand as shown by re- 
tail lumber yard stocks and sales. The codperation of practically all 
the various state retail lumber associations has already been promised. 
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THE ACTIVITIES OF THE NATIONAL FERTILIZER 
ASSOCIATION! 


By W. ArTHUR SHELTON 


While this paper is concerned chiefly with the economic and statisti- 
cal activity of the National Fertilizer Association, a brief statement will 
be made of the work of the Soil Improvement Committee and of the 
codperative activity of theindustry through the Codeof Trade Practices. 

The Northern Division of the Soil Improvement Committee has 
headquarters in Washington and branch offices at Chicago and Bellows 
Falls (Vermont). The Southern Division has its headquarters in 
Atlanta, with branch offices at Raleigh and Shreveport. The function 
of the Committee is to aid in the extension of research and the spread of 
the knowledge of agronomy and the use of fertilizer. As a part of this 
educational work, the Fertilizer Review is published monthly and 
mailed to more than twenty thousand people, and ‘‘copy”’ on the use of 
fertilizer is furnished widely to the agricultural press. Pamphlets on 
the use of fertilizer are also published and distributed to members of the 
Association. 

The Association maintains a cost accountant who assists the mem- 
bers of the industry in adopting sound and uniform methods of cost 
accounting. The members are also assisted by a committee of the 
Association on cost accounting. 

The economic facts of concern to the fertilizer industry are rather 
wide-spread, from mineral raw materials that enter fertilizers to the 
production and prices of farm products. The National Fertilizer 
Association issues monthly reports on production, shipments, and 
stocks of superphosphates, on exports and imports of fertilizer and 
fertilizer materials, and on state records of fertilizer tag sales for the 
fifteen states that require a tax on fertilizer sales. It also issues an 
annual report on the total consumption of fertilizer in all states. In 
addition to these statistics, the Association publishes a weekly review 
of the trends of general business indexes and a monthly summary of 
general business conditions for its members. Special studies of eco- 
nomic and farm conditions are also made as a basis for an estimate of 
the outlook for fertilizer sales for the approaching season. Since the 
sales of fertilizer are dependent on the buying power of farmers, the 

1 This is a summary of the activities of the Association. For the charts and discussion of the economic 


problems affecting the industry, as delivered at the Chicago meeting, consult the Service Letter of the 
Association of January 24, 1929. 
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economic condition of the farm districts in which the bulk of the fer. 
tilizer is sold is of direct concern to the fertilizer industry; and since 
general business and financial conditions greatly affect the prices of 
farm products, and therefore the buying power of the farmer, close tab 
is kept on the trend of general business conditions. A weekly index of 
wholesale prices of some 453 commodity quotations is also compiled and 
published. The instability of general business and of farm conditions 
is one of the most serious problems of the industry; and it is the subject 
of constant study. 


CODE OF TRADE PRACTICES 


As is true in most American industries, the 587 establishments of the 
fertilizer industry engage in vigorous competition. Through the Ne- 
tional Fertilizer Association the leaders of the industry are earnestly 
and conscientiously endeavoring to improve trade relationships with 
one another, without, of course, restricting or impairing legitimate 
competition, but rather to curb unsound business practices which are 
harmful not only to the producer of fertilizer but to the farmer who 
uses it. The leaders recognize the principle that if cut-throat competi- 
tion prevails, earnings are reduced often to zero or deep in the red, and 
progress in the improvement, development, and use of chemical fertili- 
zer is stifled. These and other important considerations led to the 
issuance of a call to every firm in the industry to attend a special con- 
vention in Washington, D. C., January 10, 1927, where a Code of Trade 
Practices, drawn by experienced executives, was presented, carefully 
considered, and adopted by 126 companies that represent some two 
thirds of the tonnage of fertilizer sold. This convention was wide- 
spread in its scope; and, though the meeting was held under the 
auspices of the National Fertilizer Association, both members and non- 
members were invited and participated. The Code itself was sub- 
mitted to the Department of Justice in advance of its consideration by 
the industry and received the Department’s sanction, so far as sanction 
could be given such a document. 

An educational campaign to acquaint all firms in the industry with 
its sound business principles then became one of the Association’s 
major projects. Meetings were held during the fall of 1927 and of 1928 
in the nine regional districts which are the units of representation of 
the Association’s democracy. This educational campaign was aimed 
toward the objective of general and practical observance of the Code’s 
principles. The number of those who have pledged themselves to live 
up to it to the best of their ability has grown to 305, including a con- 
siderable number who are not members of the Association. 
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The Code has not always been effective. It was adopted too late in 
the spring of 1927 to have any material effect during the period of de- 
cline in sales which occurred during that year. Probably no Code 
could have been effective during that season because the price of cotton 
for the crop of 1926 declined to as low as six cents a pound, and the 
result was a decrease of 15 per cent in demand for fertilizer in the cotton 
states for the spring of 1927. Since the industry has a normal pro- 
ductive capacity of more than 10,000,000 tons of fertilizer a year, and 
the market normally consumes some 7,000,000 tons, executives must 
exercise considerable restraint on production even when consumption is 
normal. Fertilizer companies require considerable financing to carry 
stocks of materials which are bought as much as six months in advance 
of the relatively short shipping seasons; consequently much money is 
borrowed from banks, which at times press for payment of notes to such 
an extent that manufacturers are forced to resort to every competi- 
tive practice to sell their goods. Despite the seeming failure of the 
Code during that season, destructive competition served to teach 
a lesson. In 1928 business was better, and observance was better. 
Manufacturers made a small margin of profit in those regions where 
observance was fairly satisfactory; but where the Code was not ob- 
served, business was unsatisfactory in direct ratio to the degree of 
non-observance. 

A conference was held in Washington on January 29, 1929, of mem- 
bers of the industry in the presence of a representative of the Federal 
Trade Commission. The definitions of unfair trade practices agreed on 
by the members of the industry were submitted to the Federal Trade 
Commission at this conference.! 

This brief statement of what the Association has done and is doing to 
curb trade abuses illustrates something of the nature of the service that 
the trade association, or the trade institute, may be expected to render 
in the future. It has been said that Congress may go further than it 
has in passing laws against unfair, unscrupulous, and uneconomic 
competition, making it unlawful, in spirit at least, for an industry to 
continue to operate at a loss and thereby retard its progress and its 
service to consumers. But whether or not Congress does this, the time 
does seem likely to come, if, indeed, it is not already here, when indus- 
tries, acting through trade associations with the aid of the Federal 
Trade Commission, can set up effective rules of business conduct that 
will be of significant and lasting importance to the economic develop- 
ment and prosperity of the country. 


1 At present (February 14, 1929) these definitions of unfair trade practices are under consideration by 
the Commission. 
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ECONOMIC AND STATISTICAL FUNCTIONS 


The brief statement of the statistical activities of the Association 
made above gives little indication of the economic and statistical prob- 
lems that confront the fertilizer industry in constanty changing form. 
The wide variations in weather alone lead to fluctuations in crop pro- 
duction that cause grave changes in prices of farm products. The 
price changes in cotton, wheat, corn, potatoes, tobacco, hogs, cattle, 
etc., are almost as disastrous to the fertilizer manufacturer as to the 
farmer. The 18,000,000 bale cotton crop of 1926 changed the average 
price of cotton received by growers from 19.6 cents a pound for the 
crop year 1925-6 to 12.5 cents for the crop year 1926-7. Conse- 
quently, sales of fertilizer in the cotton states were reduced 15 per cent 
and the price of fertilizer slightly more than 15 per cent. The price of 
potatoes is subject to the widest variation, as are also the prices of many 
other vegetable crops. 

The fertilizer industry is therefore greatly concerned with the prob- 
lems of crop production and prices and with the stabilization of farm 
conditions. It is desirable that the industry aid in the solution of the 
difficult problems of the farm surplus, such as coéperation and govern- 
ment control. 

The lack of stability of the general price level and of general business 
conditions is likewise a thorn in the side of the fertilizer industry. The 
great collapse in the price level and in general business conditions in 
1920-21 caused losses of far more than $100,000,000 to manufacturers 
of fertilizer in this country. The sharp depression of 1924, that of 
1927, and the present period of credit restriction are other examples of 
periods of business stress that have caused large losses in the industry. 
It is the function of the Association to point out what these changes are 
likely to be in order that the manufacturer may adjust his operations to 
the market for fertilizer. Likewise, it is the function of the Association 
to aid in the solution of the problem of general business stability, both 
by furnishing the manufacturers with the proper interpretation of the 
facts of business and by aiding in the promulgation of sound methods 
of control of business. Assistance in state and national legislation 
affecting the industry is one of the important activities of the Associa- 
tion. While the work of the Association is largely in the hands of 
committees and the Executive Secretary and Treasurer, resort is had to 
conferences of the industry for problems of large import. 

Although interpretation of all statistical data is given in connection 
with all variations, and although this is considered the most important 
part of the economic service of the Association, no suggestions are 
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given as to desirable changes in output. When the data and their 
significance are placed before members, the function of the Association 


ends. This policy leaves the responsibility of management on those 
duly charged with it and those most capable of carrying it. It also 
obviates any danger of infraction of legal restrictions. 
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THE STATISTICAL ACTIVITIES OF THE GAS INDUSTRY 


By Paut Ryan 


The American Gas Association is essentially the trade association 
of the gas industry. As stated in its constitution, one of its major 
objectives is to advance to the highest efficiency the methods of manu- 
facture, distribution, utilization, sales, and accounting employed in 
the gas industry, and to collect, codrdinate, and disseminate ideas and 
information for the purpose. Its membership includes about 650 gas 
utility corporations and 5,000 individuals. The member companies 
of the Association represent about 90 per cent of the manufactured gas 
business of the country and a somewhat smaller proportion of the 
natural gas business. 

The statistical activities of the Association may be considered under 
two general phases. There is first the gathering and collection an- 
nually of the general statistics on the industry, such as plant capacity 
and data on production, sales, customers, and by-products, together 
with a detailed income statement and balance sheet. The collection of 
financial statistics for the industry is facilitated greatly by the fact 
that most gas companies follow a uniform system of accounting. This 
uniform accounting system in practically its present form has been in 
effect since 1920. It was prepared jointly by the American Gas Asso- 
ciation and the National Association of Railway and Utility Commis- 
sions. While in general the set-up of this system is such as to permit 
direct comparison of the financial operations of gas companies through- 
out the country, there are one or two items where it permits of varia- 
tions which are somewhat troublesome from a statistical standpoint, 
the most important being the method of handling depreciation. Most 
of the data outlined above are published in bulletins issued from time 
to time by the Association. In addition there is published each year 
a pamphlet which shows the gas rate or rates for practically every 
community in the country that is served with gas. 

In addition to such annual data, we have been collecting since last 
January monthly data on production, sales, and revenues from com- 
panies representing about 80 per cent of the manufactured gas sold. 
It is expected that such monthly data will be published as soon as suf- 
ficient time has elapsed to make possible comparisons with previous 
periods. 

It should perhaps be explained at this point that while the Gas Asso- 
ciation’s membership of 650 companies represents the overwhelming 
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bulk of the industry, the statistical activities of the Association are not 
confined to member companies but attempt to cover every gas com- 
pany in the country, including municipally owned plants. Since there 
are approximately 970 manufactured gas companies, about 550 natural 
gas companies, and nearly 150 holding companies, it will be seen that we 
should be getting reports from nearly 1,700 companies. 

In attempting to educate backward members of our industry, the 
question usually arises as to the value of trade association statistics. 
In attempting to answer the question, we undertook an analysis of the 
hundreds of inquiries received yearly at our headquarters in New York 
for information on the gas industry. About 40 per cent of these in- 
quiries were from general and miscellaneous sources, such as advertising 
agencies, chambers of commerce, trade associations, and governmental 
bureaus, requesting general information on the industry. About 20 
per cent were from financial houses which were interested in the securi- 
ties of the gas industry. The remaining 40 per cent were from gas com- 
panies themselves, which usually wished information of a sort that 
would enable them to compare their own operations with the results 
achieved by the industry asa whole. Needless to state, this last group 
required no explanation as to the value of statistics on their own 
industry, and it is the same group of the larger and more progressive 
companies that has been most instrumental in bringing to the smaller 
and less progressive concerns a realization of the value and necessity 
of statistics in their own enterprise. 

This leads naturally to a consideration of the second major phase of 
the Association’s statistical work, which might be grouped under the 
general head of special studies, most of which have as their objective 
a comparison of some phases of the operations of the individual com- 
panies with the performance of the industry asa whole. Some indica- 
tion of the diversity and range of these studies is afforded by some of the 
statistical publications issued during the past year. One of these was 
a bulletin dealing with the economic aspects of the coke situation dur- 
ing the year. As most of you perhaps know, in the manufacture of 
approximately each 15,000 cubic feet of coal gas, there is also produced 
about one ton of coke. While some gas companies consume this coke 
themselves in the further production of gas, within recent years there 
has been a marked tendency for gas companies to sell increasing 
quantities of this coke in the local fuel markets, where the coke 
brings a higher return and lowers correspondingly the cost of the gas 
produced. 

It has long been recognized that public utilities as a group have an 
exceptionally slow turnover of the capital invested in the enterprise. 
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The average gas or electric company commonly has four or five dollars 
invested in plant for each one dollar in annual revenue. It is therefore 
of the utmost importance that plants be utilized to the fullest possible 
extent. For this reason, among its special statistical studies the Asso- 
ciation undertook a study of the extent to which companies were utiliz- 
ing their plant capacity, using a carefully selected sample of about 150 
concerns. This necessarily embraced a correlative study of the effects 
of various types of business on the utilization of plant capacity. For 
example, a company that was selling large quantities of gas for domestic 
house heating would be under the necessity of installing sufficient plants 
to meet the severest winter demands, and unless it were active in secur- 
ing business such as some industrial applications of gas where the great- 
est demand occurs during other than the winter months, the company 
would find itself with a large amount of expensive plant which was used 
for relatively few days a year. 

After this somewhat hurried sketch of the scope and extent of our 
statistical activities, we might consider the function of statistics in 
the control of production. In most of the industries with which we are 
familiar, one might say that a function of industry statistics was to 
assist in effecting a balance between production and consumption, 
between supply and demand. We are all familiar with the phenom- 
enon of overproduction, or as the newer economists might say, under 
consumption, the supply of goods piling up with disastrous effects on 
prices. Obviously, in the gas industry the situation is radically 
different, for it is literally true here that supply and demand are one and 
the same. While it is true that gas is stored in holders to a certain 
extent, this represents at most but a few hours’ supply, the main fune- 
tion of such holders being to smooth out irregular loads on the pro- 
ductive apparatus. At any given moment it is the customer’s demand 
which brings forth almost simultaneously a corresponding supply, for 
it is part of the utility’s franchise obligation to meet such demands 
instantly, up to the very limit of its physical capacity. 

While such differences are inherent in the nature of the utility busi- 
ness, it by no means follows that there is no scope for the statistical 
control of production. In fact, if the definition of production be made 
sufficiently broad to cover not only the actual commodity but also the 
extension of its use among the customers of the gas utility, it will be 
found that statistical control of this sort is one of the most imperative 
necessities confronting such utilities today. 

The highly integrated and somewhat complicated nature of the 
service rendered by the gas utility has gradually tended to obscure the 
fact that such a concern is in reality selling two entirely separate and 








rr ee ee ow, ee 


Lip Ga A of fa  _. sae 


_ i ._, a> Br 


es 


lars 
fore 
sible 
.$80- 
iliz- 
150 
ects 
For 
stic 
ints 
“ur- 
at. 
uny 
sed 








Proceedings 133 


distinct things—a commodity and a service; and it is only statistical 
research of the most thorough kind which has been able to emphasize 
adequately this fact. To illustrate this with a concrete case, assume 
that a customer applies to the gas utility for service. On the average, 
the company will invest from 200 to 300 dollars for each customer. 
Such a consumer may wish the convenience of gas service and yet actu- 
ally use very little gas in the course of a year. Obviously, under the 
old rate system of charging only for gas actually consumed, if there were 
enough such customers a company might eventually find that half or 
more of its customers were being carried at a loss, through the un- 
economic extension of mains and service. In other words, in such cases 
it is the control over extension of service that is the really important 
thing rather than control over the production of the commodity itself, 
since in this latter case, as has been pointed out, the utility has little 
if any direct control. 

Although these problems are individual in nature and must be solved 
in each instance by the local utility, they have been of the utmost con- 
cern to and have received most careful study by the National Associa- 
tion. The result has been that the more progressive gas utilities have 
introduced such complete systems of statistical analysis and classifica- 
tion of sales that in companies with as many as 800,000 or 900,000 
customers, it is possible to derive each month what amounts to a fre- 
quency distribution of sales, showing for all of these 900,000 customers 
just how many fell within specified sales limits and what percentage of 
the total sales is represented by each of the groups. With such data at 
hand, a company is in a position to exercise rational and effective con- 
trol, if not directly over the production of the commodity, at least over 
the extension or production of the service. 

The foregoing may serve to illustrate one of the major objectives of 
the statistical activities of the National Association, namely, the de- 
velopment and utilization of statistics and statistical methods by the 
gas companies themselves. In the furtherance of this aim there was 
published a bulletin outlining the application to a typical gas utility 
of some of the more commonly used statistical methods, such as the 
computation of trends and the considerations governing the projection 
of suchtrends intothefuture. Thebulletinincluded studies of seasonal 
variation as well as a comparison of the cyclical fluctuations in this 
company’s sales with the changes in general business conditions in its 
territory, and an outline of the manner in which statistical normals, 
formulated by combining the measurements of secular trend and sea- 
sonal variations, could be used for executive appraisal of current operat- 
ing performance. It showed, also, how such statistical normals could 
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be projected into the future to afford an accurate check upon the 
accuracy and reliability of budget estimates. 

In concluding, may I state that there is no field that I know of which 
offers greater opportunities for the application of statistical methods 
and statistical research than the gas and electric utilities. Almost 
every major decision of policy, from the construction of a new plant 
to the formulation of a rate schedule, could be made more effectively 
and on a sounder basis through the aid of modern statistical method- 
ology. Consider merely this latter question, the formulation of a new 
rate schedule. It involves the whole problem of the elasticity of 
demand for gas and electricity; and to the solution of this complicated 
problem, upon which depends the continued progress not alone of the 
utility itself but in many instances of the industries it serves, is seldom 
brought the powerful and highly perfected methods of modern statis- 
tical technique, but usually the stumbling and groping rule of thumb 
of a man immersed in the innumerable details that crowd the day’s 
work. 

If statistical science is to fulfil the functions which it alone seems 
capable of fulfiling, we must somehow or other manage to develop 
something analogous to statistical engineers, men whose major interest 
lies not in the formulation or elaboration of statistical theory but rather 
in the practical application to everyday business problems of the 
powerful tools now lying quiescent in the domain of statistical theory. 
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TECHNICAL METHODS IN BUSINESS STATISTICS 


By Joun R. RiGGLEMAN 


During the past decade, courses called “Business Statistics” have 
been added to the curricula of nearly all university schools of business. 
These courses vary in content from those which include practically 
nothing but a study of mathematical technique to those which include 
nothing but practice in analyzing data with but little technical treat- 
ment. Such a wide variation naturally raises the question as to just 
what place technical methods should occupy in business statistics. In 
considering such a question, it is first necessary to define the purpose of 
a course in business statistics. 

In my opinion, it should be the purpose of an introductory course in 
business statistics to teach the student how to use statistical data so 
that he will be able to make better analyses of business problems. The 
object should be to instruct him in the collection, analysis, presentation, 
and application of statistical data so that he can reach greater accuracy 
in his decisions. In business, the value of statistical work depends 
upon its practical usefulness. It is the place of technical methods in 
business to serve as tools, to be used when expedient in interpreting the 
data. 

In connection with defining the object of the course, it is necessary to 
determine the point of view from which the course is to be given. Since 
but few of the students in introductory courses in business statistics 
expect to become professional statisticians, it is thought best to em- 
phasize the point of view of the business man who is to use the results 
rather than the point of view of the statistician. This will make a 
practical appeal to those who expect to go into the various lines of busi- 
ness, without losing the interest of those who expect to become business 
statisticians. 

If we are to train the student to make more careful analyses on the 
basis of statistics, it is imperative, in my opinion, that he have at least 
an elementary knowledge of the commonly used technical methods. 
But I do not believe in trying to teach him methods beyond his capacity 
to understand them. Many courses teach too many methods, and in 
such a mechanical way that the student is bewildered and does not 
know how to apply them. One reason why many courses are weak in 
teaching application is that their teachers have not had sufficient ex- 
perience in practical business work. 

Aside from the direct value of mathematical methods as working 
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tools in analyzing business problems, there is another value which js 
very important, namely, the attitude of mind developed by the training 
in rigorous thinking and disciplined imagination which accompanies 
mathematical study. The professional statistician may seldom use the 
more technical processes in his business work; but a knowledge of 
methods of measuring trend and seasonality, for instance, provides a 
general safeguard against errors in analysis and reasoning when dealing 
with unadjusted or uncorrected series. 

The student in general introductory courses should learn enough 
technique to appreciate the work of the professional statistician. This 
will increase the coédperation between business men and statisticians, 
Too often the business man and the statistician do not know enough 
about each other’s work, with the general result that the statistician is 
considered an outsider by those familiar with the practical side of the 
business. 

When a course in statistics is taught from the point of view of ex- 
plaining technique, it is very difficult to convince the student of its 
practical value. He may not see the methods applied in any of his 
other courses, and in his outside business contacts he may not find 
them used. Consequently, it is not surprising that the student often 
questions, in his own mind at least, the practical value of the more 
technical methods. In the first part of a course, however, I believe 
that it is necessary to study the subject from the point of view of 
technique in order to provide the working tools that are necessary in 
statistical analysis. But in the last half or third of the course, I believe 
that the point of view should be changed to one in which the object is to 
solve practical business problems, and in which methods are merely 
incidental. Of course, in the first part of the course practical applica- 
tion should be indicated as far as possible by drawing illustrations from 
business; but the student senses clearly enough that the illustration is 
merely a medium for explaining a technical method. 

I think that no more technique should be included than can be in- 
troduced in the first half or two thirds of the course. And I feel that the 
last half or one third should be devoted to increasing the student’s skill 
in analyzing business problems by placing the emphasis upon securing 
practical results, looking upon technical methods as valuable tools to be 
used when necessary. The first part of the course would include a 
study of the technical methods involved in the collection of data, 
tabulation, graphic presentation, frequency distributions, time series, 
averages, index numbers, dispersion, secular trend, seasonal variation, 
cyclical and erratic movements, and a limited study of correlation. 
The last part would involve such practical problems as business fore- 
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casting, production control, marketing analyses, real estate surveys 
banking statistics, security analyses, management reports, and ounce 
tive control statistics. 

In my opinion, a business student who has had a course with the 
organization and content suggested above will know more about how to 
use statistics than the student who has been taught technical methods 
throughout the course. And, after all, in business statistics, the value 
of the training depends upon its practical usefulness in analyzing busi- 


ness problems. 
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ECONOMIC STATISTICS 


By James G. SmitrH 


The content of the undergraduate course in economic statistics, and 
the purpose it can serve, depend largely upon the whole general plan of 
undergraduate study. Where the plan of study in the economics 
department is well integrated, the course in statistics should serve 
to induce the student (1) to see the relation between the course in 
economic statistics and the rest of his work in the department of eco- 
nomics; (2) to learn how to observe facts with discrimination; (3) to leam 
how to analyze acts logically and systematically; (4) to learn how to 
make generalizations from facts that have been analyzed; and (5) to 
learn how to set up proper limitations to all generalizations made. 

One way to bring the attention of the students to the relationship 
between the work they have done and the new topic they are to studyis 
to give them a history of the development of statistics as a science. 
Another method of tying up the work in economic statistics with the 
general work of the students in the economics field is by the choice of 
material for exposition and also for laboratory work. Data concerning 
some of the outstanding economic problems can be used to illustrate 
methods and also assigned to the students for laboratory work. For 
this purpose it is desirable to choose problems of immediate current 
interest and to work up laboratory exercises from the available statis- 
tics on the subject. The general aim of the department of economics 
is to acquaint the student with the field: the special aim of the course 
in economic statistics should be the attempt to acquaint the student 
with the statistics relating to the outstanding problems in the field of 
economics. 

It has been repeated often that the student should develop a “healthy 
skepticism”’ in order to become oriented to scientific method. Sucha 
skepticism is probably the first step toward learning how to observe 
facts with discrimination. The next step is to build up in his mind a 
constructive set of methods of procedure which will enable him to 
observe facts with discrimination and likewise to prepare facts with 

accuracy for presentation. This can be done by the study of (1) 
sources of data, (2) methods of collection of data, (3) units of measure- 
ment, and (4) graphs. 

The subject of graphs, with the disclosure of types of defective 
graphing and the difference between arithmetic and ratio ruling, i 
particularly well fitted for this purpose. 
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Perhaps the one outstanding defect of the average student is his lack 
of appreciation of the fundamental principles of logic. Even where 
he has had a course in formal logic he fails to see its application to 
practical cases or to the general system of generalization in social 
science. This is probably due partly to the fact that his formal logic 
has not given him training in reasoning about probabilities; in other 
words he needs to have his course in formal logic supplemented by a 
correlative course in the theory of probabilities. Unfortunately, it can- 
not be assumed that the student has had either of these courses, and for 
this reason there should be introduced into a course in economic statistics 
a treatment of the fundamental principles of logic, particularly the rules 
of classification and inference. Proceeding from the treatment of the 
principles of logic, the theory of probabilities may be taken up, and this 
leads up to the discussion of the theory of imperfect induction, or the 
statistical inference, the understanding of which is the final goal. 

In helping the student to make correct generalizations from facts that 
have been analyzed, the best results are secured by giving the student 
laboratory work of a nature that will substantiate some principle which 
he is having explained or has had explained to him in the general work 
of the department, or in the general economics course. He may be 
given the data to work with and told to perform certain analysis and 
then draw his own conclusions, and he will be pleased to discover that 
his conclusions accord with generalizations that he has already learned. 
He is thus given the opportunity to enjoy that ‘‘ permanent gratification 
to the aesthetic judgment”’ about which Karl Pearson wrote. From 
the very beginning of the course an important part of each laboratory 
exercise should be the interpretation of the results, and in some of the 
later laboratory exercises, such as seasonal variation and correlation, 
generalizations may be required. 

An important part of the teacher’s job in connection with this part of 
the work is to emphasize the real nature of generalization in economics 
—that it is a statement in the nature of a probability, an imperfect 
induction; and this discussion should logically follow the treatment of 
the statistical inference. At this time, too, the cause and effect, signifi- 
cance or lack of significance of correlation is stressed, and the theory 
of correlation explained. The statistical instruments by which limita- 
tions to generalizations are discovered are then taken up or reviewed in 
this new light. These are the probable error, measures of variability, 
such as the sigma in averages and the scatter formula in correlation, 
and measures of reliability of seasonal variation and trend. 

The following outline presents what is considered a method conceived 
to obtain the purposes above described: 
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” Subject of class discussion 
= Subject of reading Subject of laboratory 
= work 
a (lecture) b (lecture or class) ($-hour laboratory) 
1. Misuses of statistics|Explanation of course Description of equipment} Machine work 
2. Gathering data History of statistics Gathering data and/Gathering data and 
checking checking 
3. Graphs and tabula-|Present-day uses of sta-|Graph-making and tables/Tables 
tion tistics | 
4. Averages Nature of statistics as ajArithmetic of M and Mi/Graphs 
science 
5. Frequency Principles of logical clas-|Arithmetic of Mo, A.D.,|Averages and frequency 
distribution sification ; and sigma graphs 
6. Dispersion Uses of averages in eco- Above, cont'd. Dispersion 
nomics 
7. Probable error Theory of probabilities |Arithmetic of index Make-up 
_ humbers 
8. Index numbers Make-up Uses of index numbers in|Index numbers 
economics 
9. Review Review _ Hour test Make-up 
10. Time series Time series in economic/Arithmetic of seasonal/Seasonal variation 
‘ history and principles variation 
11. Time series Above, cont'd Above, cont'd Above, cont'd 
12. Correlation be of statistical in-|Arithmetic of trend Trend and cycle 
erence 
13. Correlation Theory of correlation Arithmetic of correlation/Correlation 
14. Correlation Above, cont’d Above, cont'd Above, cont'd 
15. Review Uses of correlation in|Review Make-up 
economics 











16. Final Three-Hour Examination 








Each week, there are two class meetings (or one lecture and a class) 
and a three-hour laboratory period. For the laboratory work the class 
is split up into groups of from four to six in order to facilitate personal 
supervision ; otherwise it would be impossible to cover as much ground 
in a single term. In general, the plan is to use one class meeting for 
theory and general subjects, while the second class meeting is devoted 
to an exposition of the mathematics of statistics. The latter is syn- 
chronized with the laboratory work. This is marked column b, in the 
outline. The theoretical or general subjects taken up in the formal 
lectures. are: the nature of statistics as a science; the history of 
statistics as a science; the present-day uses of statistics; the 
principles of logic; the theory of probabilities; the uses of 
averages and dispersion in economics; the uses of index numbers in 
economics; times series in economics—seasonal variation, trend, 
and cycles; the statistical inference; the theory of linear 
correlation; and the uses of correlation in economics. 

In a one term course of this sort it is impossible to go beyond linear 
correlation, but if it were a full year course the subjects of non-linear 
correlation and multiple correlation would be included. It is probably 
true that most correlations in economics are non-linear, and it is cer- 
tainly true that the nature of economics demands attention to multiple 
correlation. 
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DISCUSSION 
By A. F. Hrnricus 


Two problems that have been discussed at these meetings are closely 
related—the function of the statistical laboratory and the emphasis to 
be placed on laboratory practice, and the subject matter of the ele- 
mentary course. The questions are interdependent. If all teaching is 
to be done in the laboratory—or, more properly, if it is there that the 
subject matter is learned—the course must be confined to topics which 
lend themselves to problem work that is sufficiently brief to be within 
the student’s power. If the laboratory work is highly selective and not 
designed to parallel every point raised in the classroom, it is possible to 
open up topics otherwise quite out of range. For example, the fre- 
quency distribution lends itself readily to laboratory exercise, but even 
a moderately comprehensive treatment of index numbers is difficult to 
handle through practice, and multiple correlation has no place at all in 
the introductory laboratory. I think the point may properly be made, 
however, that the student of economic statistics should get a fairly 
comprehensive view of the measurement of price behavior and is en- 
titled to a glimpse of the philosophy of multiple correlation as a tool of 
analysis. 

It seems to me that in the controversy between those who place all 
faith in the laboratory and those who would practically abolish it, the 
latter have made one significant contribution. They have clearly de- 
fined the purpose of their course and allege that this particular end can 
be achieved without the laboratory. I disagree with their conclusion 
in its most radical form, but their case is strengthened by the fact that 
no clearly defined purpose is set up in many introductory courses. 

What is it that we are trying to do in a one year course in an under- 
graduate college? Are we training statisticians or developing a capac- 
ity to understand and criticize statistical conclusions? How will our 
course be affected in one event or the other? Do the groups to be 
served have the same needs? What is the least common denominator 
for all, and what work is designed especially to serve particular in- 
terests? 

In the introductory course at Brown—and it is fairly typical of other 
undergraduate colleges where but one introductory course is given— 
there are four distinct groups. There are likely to be one or two em- 
bryonic economists, who will become either teachers or research work- 
ers. There may be a potential statistician. There will be several 
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young hopefuls who expect to become business executives. There is q 
substantial group that has no idea of what it wants to be or what it will 
be. 

The last group should get two things from a course in statistics: the 
philosophy or the spirit of quantitative research, and a critical under- 
standing of statistical results. Laboratory work and methodology 
contribute little to the former. Enthusiasm is more likely to come 
initially from seeing what others have done than from the over-sin- 
plified problem of the laboratory. Here is a rule-of-thumb that has 
long been accepted: is it sound? Here is a problem of business policy: 
can statistical method help in its solution? Here are conflicting the- 
ories: what is their relative validity? Just as an appreciation of music 
is better cultivated through listening to an artist than through practic- 
ing the scales, the teacher of statistics is likely to get a more heartening 
response from an examination of the work of masters than through the 
drudgery of practice. 

As a means to a critical understanding of the results of others, the 
theory of the technique plays a leading part and the laboratory can 
make a real contribution. It is important to know the effect of various 
methods of averaging, to appreciate the limitations of the average, to 
gain a fairly clear comprehension of lines of trend. This requires much 
more than generalizations; it calls for specific study of statistical theory. 
The laboratory comes in as a tool to this end; the end is an understand- 
ing of the significance of some phase of statistical theory or technique 
and not in the least the memorizing of formulas. In two years every 
man in the class will have forgotten the formula for the standard devia- 
tion. Laboratory work only helps him to learn well enough so that he 
may be said to have forgotten. But the laboratory does open his eyes 
as mere illustrations cannot. To give but one example: The census 
figures for Providence population in 1920 are low. All per capita series 
make a queer little jump in that year. Why? A class will make every 
conceivable explanation, except one that casts doubt on the census. 
When once it sées the light, faith in sources is at least troubled. End- 
less examples of errors in source material are not half so effective. But 
in this the practical exercise is incidental; it is not a sacred method that 
cannot be thrown aside, if in some phases of work it is superfluous or too 
time-consuming. 

For the potential executive and statistician I should add another aim 
to the two so far enumerated. Both should know the amount of work 
involved in statistical analysis. The impatience of the man who wants 
results quickly is one of the worst things with which the statistician has 
to contend. If I had in a class only men who would ultimately hire 














is a 
vill 


the 


us 


1s 





Proceedings 143 


statistical work, I should insist that they build an index of physical 
quantities of goods imported since 1890 or solve any other problem that 
is almost impossible. 

In the case of the potential statistician the motive is free from all 
vindictiveness. He has a number of years of grubbing clerical work 
before him until he achieves freedom from the routine of tabulation and 
computation. He needs a certain joy in figures and satisfaction in 
quantitative results to carry him through. Something of the taste of 
this work he finds in the laboratory. 

It is the potential economist who makes the most rigorous demands. 
The statistician is going ahead with further work. When and where he 
gets certain types of practice or certain phases of technique is a matter 
of convenience. The general economist may never go beyond a single 
course. In that year he must get an introduction that will enable him 
to interpret the statistical results of others. He must also gain a tool 
for his own research. There is perhaps some doubt as to whether the 
day of abstract and generalized reasoning in economics has gone. There 
is no doubt that the day of approximate and, where possible, precise 
measurement is at hand. He needs laboratory work as a means to 
learning as well as to understanding. He needs at the same time a 
range of technique that may preclude the use of the laboratory at many 
points. 

If this analysis is sound, it follows (1) that the nature of the needs of 
our students calls for most careful analysis, (2) that the implied pre- 
sumption in a uniform introductory course of homogeneous needs is 
false, (3) that this disparity of need is most marked as regards the lab- 
oratory, and (4) that the scope of the material to be covered will be lim- 
ited by insistence upon complete parallelism between classroom and 
laboratory. The case book, the textbook on method and the labo- 
ratory manual have a certain independence of one another. But on the 
whole they are supplementary rather than alternative tools of teaching. 









































American Statistical Association 


BLITHER AND BLAH 


By Pau Ciay 


The subject, chosen by President Snyder, refers to certain financial] 
fallacies which are more or !ess injurious at the present time. First 
among these fallacies is the new era delusion as typified by the famous 
dictum, ‘“‘This is a new era. Statistics of the past don’t count.” 
Every period of great prosperity is considered to be a new era and so 
much better fortified as to give promise of permanence. However, each 
experience has been that the improvement in commercial and financial 
methods has ultimately been overcome by credit inflation and busi- 
ness rashness, resulting in another backward movement. 

Second among these fallacies is the very general notion that the stock 
market discounts or moves in advance of its economic causes. The 
truth is that economic situations are so difficult to analyze that but few 
people really understand any current business situation; but the 
causes of major stock market movements always develop and generally 
come within the vision of the economic eye months before the move- 
ments occur. 

Referring to the controversy as to whether brokers’ loans are inflated, 
the ratio of brokers’ loans to the market value of listings proves nothing 
at all regarding the subject of inflation. Both expand with bullish en- 
thusiasm, and this is merely the ratio of one phase of inflation to an- 
other phase, of the temperature to the fever. Reductio ad absurdum! 

Next in the list is the fallacy of maintaining that the Federal Re- 
serve System should directly or indirectly rediscount call loans or f- 
nance the call loan market. The reply to this proposition is that 
since during bull movements the public uses all the credit it can get in 
the stock market, and since there is no top for the price of capital assets, 
such rediscounting, if done freely, would result in unlimited inflation of 
credits and stock prices and would wreck our banking system. 

In this connection it should be remarked that some allege a paternal- 
ism on the part of the Federal Reserve System, referring especially to 
the notion that the Board tries to regulate the stock market and the 
commodity price level. The proper function of the system is to main- 
tain the soundness of the credit situation, and apparently the changes in 
rediscount rates have been made for banking reasons. 

Last among the fallacies is that portion of the chart-reading theory 
known as “making a line.” This phrase refers to fluctuations of the 
stock price averages for many weeks or months within a horizontal 
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parallelogram. There is a buyer for every seller, so that this making 
a line cannot be identified until afterwards as accumulation on the one 
hand and distribution on the other. One cannot know which it is until 
the subsequent boom or break has rendered it too late to act upon the 
knowledge. 

The general conclusion from all these considerations is that investors 
should focus their attention upon economic forces, and especially upon 
those forces which have promoted the growth of American industries. 
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TWO HYPOTHESES CONCERNING THE EQUATION 
OF EXCHANGE 


By Morris A. CopELAND 





This paper is a progress report on an investigation of the equation of 
exchange which the writer has been conducting for several years past. 
It attempts to test statistically two hypotheses with regard to the rela- 
tions among the principal items in the equation of exchange—currency 
in circulation (including demand deposits), M; velocity of circulation, 
V; prices, P; and physical volume of trade, 7’. 

The hypotheses are: (1) The average of the prices charged during 
any month, P, isa passive factor. Cyclical fluctuations in P are caused 
chiefly by changes in the quantity of currency, M, in circulation during 
that or preceding months. ‘Changes in the (physical) volume of 
transactions between periods of prosperity and periods of depression are 
approximately provided for by changes in the velocity of circulation 

. changes in the volume of [currency] . . . act upon the price 
level . . . without substantial interference from the changing physi- 
cal volume of transactions.”"! (2) The relations between changes in P, 
the average of prices, and changes in the quantity of currency in circu- 
lation, M, cannot safely be considered apart from changes in the volume 
of trade, 7’, and changes in velocity, V. “Most of the time, P and T 
are the ‘active factors’ in the equation of exchange. . . . Modern 
monetary and banking systems provide a considerable measure of 
elasticity. . . . [But] when the pecuniary volume of trade [7. e., PT] 
has reached limits which tax MV . . . monetary and banking factors 
assume the ‘active’ rdle, and force a reduction in PT.’’? 

The monthly statistical data employed in testing these hypotheses 
are: (1) debits to individual accounts in 141 centers, corrected by 
annual estimates of the dollar volume of payments, MV; (2) a currency 
index based on cash in circulation, demand deposits of member banks 
at dates of call, and net demand deposits, M; (3) special purpose index 
numbers of prices, P; trade, 7’; and the dollar volume of transactions, 
PT + R. (These indexes are constructed by an approximation to 
Fisher’s ideal formula, and the constituent series are corrected by an- 
nual data and weighted on the basis of the estimated dollar volume of 
the several groups of transactions. ) 


1H. Working, Review of Economic Statistics, Vol. 8, p. 131. Working says “ volume of bank credit”’ 
instead of volume of currency but his statistical data on this factor are demand deposits, and he treats 
deposits as the proximately causal factor. 
2W.C. Mitchell, Business Cycles, 1927, p. 137 





































th 
ap 
su 
ne 





<— 7 = 


_— 


= TF So ee 





Proceedings 147 


The conclusions are limited to 1919-27 and to this country, although 
the general analysis which has proved useful here may well have wider 
applicability and some of the relationships which come to light must 
surely be reckoned with in other periods. Because of the incomplete- 
ness of our information they are necessarily tentative. 

Subject to these qualifications the following conclusions are offered: 

1. The equation of exchange cannot safely be broken up into a rela- 
tion of P to M and of V to T, even for cyclical movements, as the first 
hypothesis requires. Although the cyclical movements of P and M 
and of V and T are roughly similar, there are important dissimilarities. 
It is not safe to assume that changes in 7’ offset changes in V so that M 
acts on P without substantial interference. 

2. Not all obligations to make money payments arise from the sale 
of a specifiable physical volume of goods or services at a specifiable 
price. Most taxes and charity subscriptions fit this formula badly. 
The flotation of a new stock issue involves a sale, but practically it 
seems hardly feasible to find two time series, one to represent prices and 
one, physical volume of sales of new securities. Again, the making 
of a loan and the payment of interest and principal are not easily 
to be treated as a “p”’ X a “t.”’ The equation should read, then, 
MV = PT + R, where R represents these transactions that cannot well 
be split up into “p’s”’ X ‘‘#’s.”” R probably represents some 30 per cent 
of the total dollar volume of transactions and is far too important an 
element in the equation to be neglected. We cannot argue from the 
relations of 7’ and V to those of M and P, unless we take FR into 

MV MV—-R 


- but a if and when the equation is 





account. And P= not 


approximately true. 

3. The first hypothesis implies that M shall lead P, but there are 
several points at which P appears to lead M in cyclical movements. 
Moreover, if in any interval 7 and R lead P in cyclical fluctuations, we 
may well find M and V in between, lagging behind 7 and R but leading 
P. To conclude from the fact that M leads P, that M causes P, in- 
volves two contradictory propositions: (a) the rest of the equation—V, 
T’, and R neutralize each other and so can be neglected in studying the 
lags of P and M; and (b) either T7/V or R/V leads M in that interval. 
Both neutralization and lead are required of V, 7’, and R, unless, indeed, 
it can be shown that MV leads PT + R. 

4. The equation of exchange on a monthly basis is probably not pre- 
cisely true even when R is included, and this defect in the equation 
tends on the whole to support the second hypothesis. This hypothesis 
presumably requires a consistent lag of MV behind PT’, although the 
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lag may at times be less than a month, and on a monthly basis this 
might appear as synchronous movement. The seasonals of MV and 
PT + R and, for the most part, the cyclical movements are in agree- 
ment with this view, though in the cyclical movements there are some 
appreciable discrepancies. But with the rough data available a com- 
plete confirmation of any hypothesis is not to be expected. Present 
information is much more nearly consonant with the second hypothesis 
than with the first: The findings are probably as consistent as could be 
expected in the present state of our knowledge with the theory that 
most of the time PT + R, obligations incurred to make money pay- 
ments, are causally prior to MV, the fulfillment of those obligations: 
that MV is elastic and passive except when stretched to the limit. 
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THE BUSINESS CYCLE A DAMPED OSCILLATION: 
ITS RELATION TO STOCK PRICES 


By Vicror S. von SzELISKI 


The purpose of this study was twofold: (1) to measure the damping 
of the business cycle, (2) to compare the fluctuations of security prices 
and general business. 

I 

Frequency distributions of the Clearings Index of Business of the 
Federal Reserve Bank of New York were made for ten-year periods 
from 1875 to date. This index measures clearings and debits to indi- 
vidual accounts by reference to a calculated trend, with seasonal elim- 
inated, as such-and-such per cent of normal.' Second moments were 
calculated about 101 (per cent of normal) for each distribution. The 
square roots of these values yielded the standard deviations? of the 
business cycle during each period. 

The question arose as to whether the moments should be calculated 
about the normal (100) or about the mean value of the index during 
each ten-year period. The former seemed the more reasonable, as the 
cycle is by definition measured from the calculated trend. 

The trend for this clearings index was determined by fitting a second 
degree curve to the logarithms of the observations. This brought it 
about that the average value of the index was 101.3, and not 100 (as it 
would have been if the observations themselves, and not their loga- 
rithms, had been graduated). It was finally decided to calculate the 
moments about 101 for the purpose of measuring the amplitude of the 
cycle. The results are given in Table I. 



































TABLE I 
— Yearly 
Period Center S.D. |logeS.D. A log Divided damping 
differences ratio 
1875-1884 tinea aee 1879.5 9.4 2.241 
0.139 0.014 1.014 
1885-1894 a leitea 1889.5 10.8 2.380 
—0.183 —0.018 0.982 
1895-1904 petbakate 1899.5 9.0 2.197 
—0.223 —0.022 0.978 
1905-1914. . enti a ek 1909.5 7.2 1.974 
—0.121 —0.012 0.988 
Eee ee 1919.5 6.38 1.853 
—0.159 —0.040 0.960 
1919-1928 PP Ne 1923.5 5.44 1.694 








' Cf. Carl Snyder, Business Cycles, for description. 
? These are not, strictly speaking, standard deviations of the distributions, since they are not calcu- 
lated from the observed mean. It would be well to discard the term “standard deviation” when 
referring to the amplitude of oscillating series met with in economics, and use “ root-mean-squere- 
deviation” (R. M. S. D.) instead. These series have much more in common with harmonic functions 
than with the frequency distributions of probability theory. 
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The mean dampingratio was0.9804. Thatis, theswing oneither side of 
101 has narrowed by 1.96 per cent per year onthe average. If we exclude 
the first period, we find the values to be 0.9769 and 2.31 respectively, 

It was necessary to graduate the observed S. D.’s to get an equation 
for S. D. (c) (the amplitude of the clearings cycle). This was done 
graphically, and the following graduated values were selected: 

1875-1893 S. D. (c)=10 
1893- S. D. (c) = 10e 1080-1809) 
unit of time=1 year. 


The logarithmic decrement — 0.0186 corresponds to an annual damp- 
ing ratio of 0.9814, which is a better value than that obtained by averag- 
ing. The amplitude of the business cycle has decreased by 1.86 per 
cent per year on the average since 1890. 

II 

In order to obtain an index of stock prices, a trend was fitted graph- 
ically to the price series from 1875 to 1925.!_ An index S of stock prices 
was then calculated as per cent of trend. Cycles of stock prices 
showed no clear evidence of change in amplitude with the passage of 
time, 7. e., no damping. S. D. (s) (amplitude of stock price cycles) was 
found to be 16 per cent. 

For ready comparison with the business index, it was desired to re- 
duce the price cycle amplitude in the ratio S. D. (c)/S. D.(s). This 
was done by the formula 
























































S. D. (c) 
S’ (new index) = (S— 100) —————+ 100. 
( )=( ) S. D. (s) 
The chart shows the three series. 
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1 With the coming of the “ new era” in finance, no one has the ghost of an idea where the secular trend 
of security prices is 
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There is some tendency for security prices to turn before business. 
For the whole period since 1875, the median value of this lead was two 
months at both tops and bottoms. For the contrary opinion, that 
business really precedes the stock market, see Karl G. Karsten, ‘‘The 
Harvard Business Indexes — A New Interpretation,’ JouRNAL OF 
THE AMERICAN STATISTICAL ASSOCIATION, December, 1926. 
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THE SIGNIFICANCE OF REGIONAL BUSINESS ANALYSIS 


By Joun H. Cover 


Discussions of regional indexes of trade are always lively, for it is 
difficult to find agreement either as to a definition of the term “region” 
or as to the components of trade. In each case, concept follows pur- 
pose, modified by external agencies such as the availability of statistical 
data only for political areas. 

It is evident that the bituminous coal region, the automobile manu- 
facturing region, and the cotton region are three entirely different types 
of areas, differing in size, in concentration of population, and in eco- 
nomic interests. Similarly, the region as designated by the manufac- 
turers of farm machinery would differ materially from that chosen by 
the producer of household brushes. Unless these differences in de- 
marcation are kept constantly in mind, conclusions drawn from corre- 
sponding analyses may appear antipodal. 

Trade assumes four meanings in business parlance: (1) commerce, 
traffic; (2) particular industry; (3) particular occupation; (4) general 
business. It is the last unfortunate terminology that appears to have 
been adapted generally. The trade barometer, then, is usually synon- 
ymous with the general business barometer. 

In the present stage of development, there is no economic United 
States. Local concentration is so large a factor in our political econ- 
omy that business barometers of the country as a whole are of limited 
practical value. Changes in regional business conditions correspond 
to those of the United States, as a composite, in two specific cases: (1) 
when the region is so large that its economic diversification makes of it a 
miniature of the country; and (2) when certain indexes representing 
highly developed or closely controlled economic institutions are em- 
ployed. The Seventh Federal Reserve District might exemplify the 
former, the financial: structure, the latter. In the first instance, the 
region chosen is too large for significant business purposes. In the 
second case, we do not have a measure of local general business, but of 
a specific statistical series. 

Increased coérdination of economic enterprise and the perfecting of 
communication will, of course, bring into closer contact the various 
sections of the country and tend to develop unified response to chang- 
ing conditions. For instance, with a wide and relatively inelastic 
demand, prices frequently fluctuate concurrently though the actual 
prices may vary. Fut at the present time it is very evident that a 








depres 
depres 
dustri: 

One 


chang’ 
expect 
upon 
manuf 
manag 
munit 
we mt 
trict i 

Am 
busine 
intere: 
region 
tive 0 
cycles 
buildi: 
produ 
a part 
ampli 
repres 

The 
pits 0 
econo: 
financ 
there 
the p 
repres 
even : 
or tw¢ 
tains | 
as th 
greate 
the E 
sissip} 
was s 
regior 
the V 
financ 
tions 








Proceedings 153 


depression in one section of the country does not necessarily mean a 
depression in other sections. This is particularly true as between in- 
dustrial and agricultural regions. 

One factor responsible for the difference in response to economic 
changes is the concentration or diversification of industry. We may 
expect a very large variation in conditions in a region dependent largely 
upon automobile production as compared with one enjoying diversified 
manufacture. Another factor is the varying experience in business 
management which is in evidence when the newer, less developed com- 
munity is compared with the older, more concentrated city. Finally, 
we must constantly keep in mind that the finished product of one dis- 
trict is the raw product of another. 

Among the differences observable in tracing changes in economic and 
business conditions are the length and amplitude of cycles. It is indeed 
interesting to trace chronologically the evolution of a community or a 
region by the changing lengths and amplitudes. Indexes representa- 
tive of several regions appear to indicate that the average lengths of 
cycles occur in the following descending order: (1) agriculture, (2) 
building and real estate, (3) common stock market quotations, (4) basic 
production, (5) general business. It is, of course, to be expected when 
a part is compared with the whole that local indexes may show a greater 
amplitude as between peak and pit of the cycle than do national indexes 
representing the same field. 

The date at which different districts reach peaks of prosperity and 
pits of depression will again depend upon the nature of their local 
economic enterprise and the importance of institutions such as the 
financial system. Progressing from the east toward the west coast, 
there is evidence of a lag of a few months in the business conditions of 
the provinces as compared with New York City, when our indexes 
represent small regions with a city asa nucleus. We find, for instance, 
even as far east as Pittsburgh that there is likely to be a lag of a month 
or two in the points of turn, and when we get as far as the Rocky Moun- 
tains or the Pacific Coast, we may expect in instances a lag of as many 
as three months. There is also evidence, however, that the lag was 
greater prior to the war than at present. The depression occurring in 
the East in 1921 was recorded in many communities west of the Mis- 
sissippi River in 1922. The depression toward the end of 1924, which 
was so prominent in the East, registered slight effect in the agricultural 
regions, and the recession of 1927 in the East was felt the next year in 
the West. Crises, such as that of 1907, which have been primarily 
financial have had relatively mild effect upon regional business condi- 
tions in rural sections of the West. 
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There are distinct differences in seasonal indexes as between different 
sections of the country. Construction, as an example, is undertaken 
early or late in the spring, depending upon the climate or upon the 
size of the city, and the range of construction activity within a period 
of twelve months varies greatly. Moreover, there is considerable vari- 
ation in the tendencies in different parts of the country for seasonal 
indexes to change from period to period. 

Similarly, there are differences in trends. These differences are 
dependent upon various factors, such as the rate of population growth 
and the nature of the industry. In some sections of the country de- 
pendent upon live stock and farm products, many price trends are 
definitely declining, while in Eastern industrial communities prices 
representing corresponding series may be increasing. 

Among the indexes which find general acceptance, perhaps none is 
more popular than bank debits or bank clearings. Here, again, we 
have need for recognition of differences as between regions and cities. 
It has been very generally accepted that clearings or debits for the 
United States, excluding New York City, are free from speculative in- 
fluence. Careful study indicates, however, that speculative activity 
is very much in evidence in all the larger cities having stock and produce 
exchanges, but that such activity is recorded on an index largely as 
fortuitous movements. In comparing clearings with debits, it has been 
found on several occasions in some communities that debits have fallen 
below clearings. Conditions of the live stock markets appear to be 
recorded with more accuracy by deflated prices than by live stock 
receipts, so far as trends and cyclical movements are concerned. On 
the other hand, seasonal movements of live stock prices frequently cor- 
respond to the inverse movement of receipts. In constructing regional 
barometers, we are frequently tempted to employ numbers of voluntary 
business failures, inverted, to represent changing conditions. In many 
localities the peak of failures occurs subsequent to the low point in 
general business depression, due to efforts of creditors to re-establish 
solvency. There is a tendency in the right direction when measure- 
ments of man-hours and of electric power are substituted for pig iron 
and coal production. 

In the field of construction, permit values corrected for the changing 
cost of construction appear to record conditions far more accurately 
than do the number of building permits; while deflated residence permit 
values combined with the number of warranty and quit claim deeds 
give a superior record of building and real estate activity. Deflated 
department store sales in particular cities are becoming constantly of 
more value in registering business conditions. 
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It is to be hoped that we shall develop more comprehensive records 
of labor supply and unemployment, of not alone car loading, but also 
of classified local receipts; and that we may have increasingly available 
miscellaneous items, including records of new domestic incorporations 
which in many instances are proving a valuable addition to the family 
of barometers. The increasing codperation of business groups prom- 
ises rapid progress in the analysis of local business conditions in the 


near future. 
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THE BELL SYSTEM REGIONAL BUSINESS INDEXES 
By F. E. RicutTer 


At the meeting of the Statistical Association held at Washington in 
December, 1927, the manner in which business forecasting, based on 
the American Telephone and Telegraph Company’s general business 
curve, was tied in with the annual Bell System Provisional Estimate 
and Budget was indicated. Some years ago it seemed advisable to 
attempt to construct regional business indexes covering the respective 
territories of the Associated Companies of the Bell System. Thus, a 
quantitative picture of business activity more truly representing cur- 
rent local conditions could be given to operating officials, and statis- 
ticians of the Associated Companies could forecast business conditions 
partly at least on the basis of regional prospects affecting regional 
business indexes. Such indexes have been drawn up, covering prac- 
tically every Associated Company territory. In the present paper will 
be presented some of the aspects of this work, not as final jobs, but 
merely as the tentative and preliminary results of our experience to 
date. 

The American Company’s so-called general business curve is pri- 
marily an index of the fluctuations of industrial activity above and 
below ‘‘normal’’; in other words, an index of those changes in activity 
which, so far as they are statistically measurable, are not due to seasonal 
variations or to trend. In recent years all of the ten or twelve com- 
ponents have been series expressing physical volume, such as pig iron 
production, consumption of cotton by textile mills, and bituminous 
coal production. The index has been so well suited to its intended 
purpose that we have sought to construct regional indexes that were, 
so far as possible, homogeneous in character with the index for the 
country asawhole. For the following reasons, among others, it has not 
generally been possible to construct trustworthy regional indexes 
which were homogeneous, either statistically or economically, with 
the national index: 

First, a sufficient number of statistical series have in most cases not 
been available to give a sample of regional industries that would enable 
us to put the regional indexes on all fours with the national index. 

Second, it has seemed to us that, other things being equal, the smaller 
the portion of an industry found in a territory, the more likely it was 
that local series, where available, might reflect primarily national 
conditions rather than local, because the chances were the greater that 
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the local share of the industry represents activity somewhere near the 
margin. It would, therefore, be not only peculiarly sensitive to 
national conditions in that industry, but would be likely to show a vio- 
lence and irregularity of fluctuations which would be an unrepresenta- 
tive sample of local conditions and which could not be adequately 
toned down, even by the emasculating process of the standard devia- 
tion. 

Third, in some of the Bell Company territories, agriculture plays so 
important a rdle in determining business conditions that it was im- 
possible not to take cognizance of it in a direct way, whereas it is 
represented only indirectly in the national index. 

Some of the other problems and difficulties we have encountered 
were: 

1. In some cases, electric power production figures of the United 
States Geological Survey, which form a reasonably satisfactory series for 
a nation-wide business or industrial index, are of no use or are of restricted 
utility either because of substantial imports or exports of power out of 
or into small regional territories, or because the building of new power 
plants has introduced an erratic factor that trend analysis could not 
take care of. 

2. Some otherwise satisfactory series were available for so short a 
time as to make calculations of trend and seasonal fluctuations difficult 
if not impossible. 

3. We felt forced to use bank debits in each of the regional indexes. 
Should we use the same “‘ deflator” or corrector for changing purchasing 
power of the dollar for New England, the South, Michigan, and the 
Pacific Coast ? 

4. How could we represent as faithfully and adequately as possible, 
month by month, the contribution of agriculture to business conditions 
and prosperity, in a given territory? 

Still another series of questions arose from the following considera- 
tion, akin to one question that has already been mentioned: For a 
country as large and, economically, as heterogeneous and as self- 
sufficing as the United States, series representing a reasonably good 
sample of key industries, when properly analyzed, can be combined into 
& business index which will reflect, with sufficient fidelity for most 
purposes, fluctuations in business or industrial activity in the country 
as a whole. This cannot be said with equal assurance of any small 
region. Neither New England nor the Pacific Coast, nor any region in 
between, is self-sufficing. Influences from elsewhere in the United 
States impinge on regional conditions far more than foreign influences 
generally affect business conditions and activity—especially as to short- 
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term fluctuations—in the country as a whole. Presumably the tele- 
phone industry in the several regions would feel these special influences: 
therefore regional business indexes computed for use in the telephone 
industry must not be insensitive to them. (At the same time, as 
already indicated, series are not always ideal which are unduly affected 
by outside influences.) Perhaps the outstanding example of this is the 
part played by agriculture in determining local conditions, and the 
importance of outside influences (such as total world supply of a crop), 
working through price, on the local agricultural situation. 

It is, of course, impossible to indicate in a paper as brief as this must 
be, anything like a complete picture either of the economic and statisti- 
cal problems which we have met or of the solutions which we have 
attempted for these problems. Frankly, some of the difficulties of 
securing the best available series have been met by our being fortunate 
enough to procure certain series from private sources on a confidential 
basis. In other cases, we have used national instead of regional series 
in order to be able to represent some activity which could not in justice 
be omitted but for which regional data were not available. Steel ingot 
production for the country as a whole, for example, appears as one of 
the series in both the Pennsylvania and the Chicago area indexes. It 
seemed obvious to us that the error arising from this would generally be 
less than the error involved in constructing a business index for one of 
these states without representing the steel industry at all. These 
nation-wide series have been given less weight in the regional indexes 
than corresponding regional series would have been given. In the case 
of debits, we have ceased in recent years to use any price corrector at 
all. I hope that persons who have worked with debits in these days of 
universal stock speculation will agree with me that the probable error 
in calculating the trend is fully as great as, if not greater than, the 
probable error involved in not trying to correct the series for com- 
modity, security, and other “‘price’”’ changes. In the case of agricul- 
tural series, we have picked out the three to six most significant agri- 
cultural products of the respective territories for which some monthly 
data as to marketings were available, and by multiplying quantity by 
price we have secured monthly series of total values, which were then 

related to the Bureau of Labor Statistics index of non-agricultural 
prices, in order to measure fluctuations in purchasing power. 

In assigning weights to the various series, we have been guided by 
considerations of both the economic and the statistical validity of the 
individual components. In other words, the economic representative- 
ness and the statistical soundness of the series have been the principal 
factors, other than the basic factor of availability of series, which have 
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determined both their inclusion and the weight given to them in com- 
positing the series. An analyzed series may be chronically erratic 
either because the analysis for seasonal variation has had to be based on 
such a short period that it is not valid, or because the seasonal changes 
are erratic, or because economic factors introduce a large inherent ele- 
ment of the erratic. One of the best examples of the latter is pig iron 
production in the Mountain States territory, where the blowing in or 
the blowing out of one or two furnaces sends the curve wildly up and 
down across its normal line. In weighting our series in the various 
curves, we have tried not to take the problem more seriously than it 
deserves, realizing that it is easy to overemphasize the importance of 
great precision in weighting. 

In the case of each of the indexes, the components have been classi- 
fied into at least two, and in some cases three, groups. In each of the 
curves we have what we have called a group of general series and a 
group of industrial series. In addition to these, we have in a number of 
the indexes had an agricultural group of series. The general group 
includes the three series which have been common to practically all of 
the indexes: bank debits, electric power production, and car loadings. 
It also includes in some cases one or two other series such as freight ton 
miles carried, or industrial employment. The industrial group in- 
cludes components representing specific industries, such as iron and 
steel, cotton, wool and silk textiles, cigarette manufacture, and copper 
and lead mining. Finally, the agricultural group, as has already been 
indicated, has been comprised of series representing aggregate monthly 
values of marketings of principal crops or types of live stock. Asa 
matter of fact, the division of the series into these groups has given us a 
preliminary basis for weighting, since in a number of instances, at any 
rate, the weighting of the individual components has been to a certain 
extent fashioned into the framework of our ideas as to the relative im- 
portance of the two or three groups of components. 

The indexes, of course, like our index for the country as a whole, are 
expressed in terms of normal. Each series is analyzed for its own trend 
and seasonal variations and reduced to terms of standard deviations, 
and the total indexes are weighted averages of the standard deviation 
units of their respective component series. 

In spite of the marked differences between the compositions of the 
various indexes, they have general family resemblances among them- 
selves and with the business index for the country as a whole. This 
has given us some confidence in the validity of the regional indexes. 
At the same time they have not failed frequently to show marked and 
significant short-term differences; and this has been the excuse for their 
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construction and the reason for their existence. The bituminous coal] 
strike of 1927 affected in opposite directions two neighboring territories 
of the Bell System. The dominance of the metal industries in Con- 
necticut made the picture in that small state differ at times distinctly 
from that of the rest of New England, which was more nearly dom- 
inated by textiles. The varying fortunes of the textile industry of New 
England and the South, quite apart from the diverging trends, should 
be and have been reflected in the indexes for these two territories. The 
neighboring regions of the southeast and the southwest have by no 
means moved in unison, as far as industrial progress goes, during the 
last four years, and the indexes have shown the difference. Other 
instances could be given, but these will suffice. 

As indicated at the beginning, this paper is merely a partial record of 
experience to date—a preliminary report, as it were. I may emphasize 
this by saying that these regional indexes of ours have all been revised, 
once or more than once, by the staff at the American Telephone and 
Telegraph Company at New York, or by statisticians in the Associated 
Companies. Despite this, and despite the limited use to which as yet 
it has been possible to put the indexes, because of their tentative char- 
acter, we are confident that they are serving a useful purpose in supple- 
menting for the Associated Companies’ executives and statistical staffs 
the picture of business conditions given by indexes of fluctuations in 
nation-wide business activity. We at New York and, increasingly, the 
staffs of the Associated Companies, are continually on the watch in an 
endeavor to improve, from both economic and statistical points of 
view, these indexes of regional business activity and conditions. 
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AN INDEX OF GENERAL BUSINESS FOR THE FOURTH 
FEDERAL RESERVE DISTRICT 


By H. B. FLInKEers 


There is presented herewith a composite index of general business for 
the Fourth Federal Reserve District, covering the period 1919 to 1928 
inclusive, which appears to reflect quite accurately the fluctuations in 
business in that district. 
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This index differs from some of the other composite indexes of busi- 
ness in three respects, and these differences prove all the more interest- 
ing when one considers the similarity of the results obtained. In the 
first place, there are included in this composite index series showing 
production in tons, series showing dollar values, and even ratio series; 
second, the dollar series thus used have not been deflated, 7. e., corrected 
for fluctuations in the purchasing power of the dollar; and third, this 
index is an unweighted composite. 

The series included in this composite are nine, namely, pig iron pro- 
duction, steel ingot production, bituminous coal production, building 
permits, bank debits, department store sales, commercial failures, an 
index showing the turnover of bank deposits, and an index showing 
fluctuations in the supply of labor. The first three series are tonnage 
series, the next four are dollar series, while the last two are ratio series. 

In all the series except the last two, the trend was measured by a 
straight line fitted to the data for the years 1919-27, and the 1928 trend 
was a projection of this least squares line. In the last two series there 
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was no trend discernible and the fluctuations were, therefore, measured 
from a nine-year average which was considered the normal. All the 
series were corrected for seasonal variation except the commercial 
failures series where a three-months moving average of the entire series 
was used in preference to the original data. 

Notwithstanding the entirely different methods employed in con- 
structing this index, the composite resulting from the combination of 
these nine items shows quite clearly what almost everyone has agreed 
was the actual course of business during the period under survey. The 
points in time may vary slightly, but the general picture still remains: 
accelerated activity during 1919; pronounced activity during the first 
half of 1920, with recession setting in about the middle of the year; deep 
depression during 1921; recovery during 1922; another peak in activity 
in 1923; marked depression in 1924, with almost immediate recovery; 
sustained activity during 1925, 1926, and the first half of 1927; recession 
during the last half of 1927; and recovery again throughout all of 1928. 

A detailed comparison of this index with similar curves showing 
national conditions brings out the fact that the cycle of Fourth District 
business conforms very closely to that for the nation at large, and this 
fact lends weight to the idea that the Fourth Federal Reserve District 
is perhaps the most self-contained of all the districts in the Federal 
Reserve System. It was found also that this index fluctuated about 
the computed trend to a greater degree than did the national indexes, 
and this, too, agreed with the opinion of many of the business men in 
this district. 

A detailed correlation study of the several curves revealed a tendency 
on the part of the Fourth District index to lag behind the national 
indexes somewhat, and the greatest value of the correlation coefficient 
was obtained when the Fourth District index followed the national 
index by one month. It should be noted, however, that the lag was 
more pronounced in the first five years of this period than in the last 
five years. , 

Perhaps the most interesting feature of this index is the fact that 
1928 shows an almost continuous rise from the depth of the recession 
reached in the last months of 1927. This recovery has been more pro- 
nounced and more rapid than that registered by some of the other 
curves, and in this respect it differs from those indexes which are 
strictly indexes of physical production. The Fourth District index 
includes several items relating to the condition of general trade, and it 
is to the inclusion of these items that the more pronounced and more 
rapid rise in 1928 is attributed. 

The results obtained in this experiment lead one to believe that a 
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composite curve of business must take into consideration series reflect- 
ing the condition of commerce and trade, even though the latter may 
be reported in dollar values. Because of the time element between the 
production and the consumption of goods, the ultimate effect of in- 
creased business activity may be upon the production of goods, but the 
more immediate effect will probably be upon such things as the volume 
of department store sales or the turnover of bank deposits. 
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REGIONAL INDEXES OF TRADE 


By Ourn W. BLAcKETT 


There is need for re-examination of the regions for which regional 
indexes of trade are constructed. Two practices are at present recog- 
nized. First, certain indexes are constructed to cover areas defined by 
the organization units of large institutions, such as the Bell Telephone 
System or the Federal Reserve Banks. Second, there are a number of 
indexes which describe conditions in areas defined by state boundaries. 
The former type of index is defensible because it may serve the need of 
the particular institutions concerned. The latter type has little to 
recommend it because it often produces only a more or less random 
sample of the nation’s business. 

Regional indexes should be constructed in such a manner as to show 
the true nature of regional variations in trade. This may be done 
by recognizing that regional variations are fundamentally industrial 
rather than spatial. Regions should be chosen that are dominated by 
a single industry or by a few industries; other regions should be chosen 
that have a varied industrial composition. These regions will not 
correspond in general with state lines, and probably new data must be 
obtained or old data reorganized to meet the necessities of the case. 
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AN INDEX OF BUSINESS ACTIVITY IN IOWA 


By Georce R. Davies 


Index numbers measuring changes in business or speculative activity 
for the nation as a whole have been given considerable attention in 
recent years. It is well known, however, that in any given area wide 
departures from the national movement may occur, and it is therefore 
desirable to supplement national indexes by regional or local studies. 
With such a purpose in mind the Bureau of Business Research of the 
University of Iowa, under the direction of Professor 8. L. Miller, has 
begun a tentative state-wide monthly index covering post-war years, 

it hopes later to supplement by more intensive studies of dis- 
tricts and cities. 

The index of business activity in Iowa follows, with some minor 
variations, the conventional method of isolating the trends, seasonals, 
and cycles. It has not yet attempted, however, to distinguish such 
component elements of the cycle as speculation, business, and banking. 
The cycles are brought together into a composite both without and with 
the general trend included. The latter feature—that is, the composite 
cycle and trend—was added rather as an afterthought, and without 
much confidence in the validity of the trend, but it was the one feature 
which made an appeal to the newspapers. Evidently the public prefers 
the graphic picture of business climbing, in spite of setbacks, up the in- 
clined plane of progress rather than zigzagging futilely about a dead level. 

Those who have worked with regional data will understand that the 
chief difficulty encountered in the making of such an index does not lie 
in the technique so much as in the gathering of the figures themselves. 
Although statistical reporting in the major industries has reached the 
point where adequate and representative data are available, yet regions 
where agriculture is still relatively large have not yet developed much 
interest in the statistics of trade and industry, and they do not report 
their figures so fully or so carefully as might be desired. 

It would take too long to describe the data employed and the diffi- 
culties encountered in analyzing them. Briefly stated, the following 
series were used: bank debits, building contracts, retail sales, life 
insurance sales, electric power production, new car sales, employment, 
and commerical failures. Some of these, as building contracts, show a 
tendency to precede the average cycle, and others, as life insurance 
sales, to lag somewhat after. In view of current uses of the data, how- 
ever, they were combined as of the same date. 
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In making the composite cycle we gave extra weight to retail sales, 
electric power production, and commercial failures, and low weight to 
new car sales and employment. The resulting cycles compared with 
the Annalist index of business activity for the nation as a whole show 
decided similarity at the major turns, as in the down swing of 1920, the 
completed recovery in 1923, the sharp but brief reaction in 1924, the 
mild recovery in 1926, the downward movement in 1927, and the up- 
ward movement in 1928. Lesser changes of the index are probably not 
very dependable. A comparison with Iowa agriculture shows that the 
Iowa cycle harmonizes also with effective farm income, as might be 
expected ; but it evidently is not in such close accord with farm market- 
ings. Hence, Iowa conditions as a whole appear to be materially in- 
fluenced by national prosperity or depression during the few years 
studied. 
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AN INDEX OF PHYSICAL VOLUME OF PRODUCTION IN 
CANADA 


By H. Mice. 


The index of physical volume of production in Canada covers 27 
series. They are weighted by the annual average production during 
the years 1919-23. The series have their seasonal variations eliminated 
by a twelve months’ moving average, and the geometric mean is used, 
the base being the average monthly production for the period 1919-23. 

Such are the base outlines of the index which I have constructed and 
published for the past four years, and we may now pass to an examina- 
tion of the records. The compilation of such an index in Canada is 
probably if not certainly not so easy as it is in the United States, owing 
toless complete records of production; although our facilities are rapidly 
improving, owing to the energy of the Dominion Bureau of Statistics 
in Ottawa. Thus, we have no monthly record of textile production and 
for that reason are forced to use the monthly imports of raw cotton 
and raw wool. The first of these may be regarded as fairly satisfac- 
tory, but it must be confessed that the second, raw wool, is very far 
from being so, since it does not take into account the large amount of 
wool produced in Canada. But since there is no feasible method by 
which monthly figures of that can be arrived at, the imported 
raw product has to be used. Still less is it possible to get any monthly 
figures for yarns and cloth produced, and the same is true of cotton 
cloth. Both the textiles must, therefore, be put in the doubtfully 
satisfactory class, a conclusion much to be regretted. 

To continue the list of regrettable difficulties encountered, lumber 
production is far from satisfactory. We have no record of the monthly 
cut covering the whole Dominion, and all we can use is the amount of 
monthly exports of planks and boards, and shingles. That, of course, 
does not take any account of the amount of lumber consumed in 
Canada, which is of very considerable size. 

Dairy products are a source of continual trouble, and here all we can 
do is to take the monthly figures for butter, eggs, cheese, and condensed 
milk entering the various cold storage plants. At that point a serious 
difficulty arises, since these cold storage supplies are very largely for 
export, and a curious anomaly is found in the fact that when exports 
fall off, cold storage stocks rise; as, for instance, when the general strike 
in England seriously curtailed purchases in Canada. The impression 
is given, therefore, of a rise in the indexes of various dairy products, 
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denoting presumably increased activity in that branch, while the truth 
is that these are “backing up”’ in the warehouses, and the situation 
will be reflected later on by a fall in the amounts in storage when they 
begin to move out once more. To get round this difficulty it was sug- 
gested that the monthly cold storage figures should be corrected by 
export quantities. This at first looked hopeful, but on examination it 
became evident that there was a distinct lag between dairy products 
entering cold storage and their moving out as exports, and also that 
this lag was of varying length. The idea of correcting cold storage by 
export figures had, therefore, to be abandoned regretfully, and they 
must remain as they are, imperfect admittedly, but not so seriously im- 
perfect as to be useless, I am inclined to think. 

Livestock slaughtered is another series which is not entirely satis- 
factory. Anyone who has ever tried to tackle the problem of weighting 
meat products in an index number of wholesale prices will know that 
they offer peculiar difficulties. We are able to get the number of 
animals, cattle, sheep, and hogs slaughtered at inspected abattoirs, but 
of course that takes no account of the innumerable animals slaughtered 
in smaller towns and villages. 

Again, iron and steel offer great difficulties. All I can do is to take 
the returns of pig iron and steel billets produced every month. But to 
call that the consumption of iron and steel in Canada is almost absurd, 
since great quantities are imported. And how iron and steel series 
are to be weighted properly, I have never solved, and I am inclined 
to think that weighting of iron and steel is practically impossible. 
I am sorry to say that it is at present impracticable to add any non- 
ferrous metals, which most certainly ought to have a place in any ade- 
quate index of mining production. With the exception of one or two 
minor imperfections, into which it is unnecessary to go, I am fairly well, 
although not completely, satisfied. 

The index for sugar melted is always a nuisance because it is pub- 
lished in four-week periods, thirteen to the year, and a fairly elaborate 
system of adjustment to calendar months has to be made. But the 
results are satisfactory, thanks to suggestions as to the best way of 
handling the problem from friends at Harvard. 

I have ventured to say a little of the difficulties confronting any- 
one who makes an honest attempt at producing an index of physical 
volume of production. And they are, of course, familiar to everyone 
who has attempted the very difficult task of compiling indexes of produc- 
tion or of prices anywhere, and I am inclined to think that these difficul- 
ties are even greater in Canada than in other countries but I dare say 
everyone thinks his own job is more difficult than anyone else’s. 
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Let me turn now to actual results. There is no question that 
physical volume of production in Canada has increased enormously 
during the past ten years in the aggregate. Buta glance at the various 
subindexes will reveal that this has been due mainly to increases in one 
or two special industries. For instance, to take the most striking of all, 
the production of newsprint, the index number of 264 reached in 
October last is amazing. Look, again, at the group of indexes which 
covers more or less the motor car industry, the output of cars, passenger 
and truck, of crude rubber imported, of tubes and casings manufac- 
tured, and crude oil imported for refining. Here again the increase has 
been staggering and has pulled up the whole index, and, what is more, 
has obliterated to a certain extent the ups and downs of productive 
activity, cyclical fluctuations if you choose to regard them as such, 
which otherwise would show themselves. A glance at the index show- 
ing the production of nine foodstuffs in the Dominion will show that 
the increase there has been considerably less than the increase for all 
lines of production, and the fiuctuations have been much more 
pronounced. 

The fact is that the whole index is swung by the overwhelming im- 
portance of a few heavily weighted industries, more especially news- 
print. And that brings us to a problem, which, I must confess, I have 
never solved to my own satisfaction. Here is an index of general pro- 
duction in Canada. A few industries which are heavily weighted swing 
the whole index violently up or down. Is the result a true picture of 
general production? Of course the answer is that accurate weighting 
will go far to insure a true picture. But the weighting here is accurate 
and the importance of these industries is very great, and yet I am left 
with a doubt in my mind as to whether or not our whole index is not 
being to a certain degree vitiated by these violent movements of a few 
specially important industries, where the very weighting itself intensi- 
fies the influence created on the rest. I suppose the only answer is a 
series of subindexes, which is quite true. But we are left with the 
problem as to whether or not it is possible to construct an index of all 
production which is national; personally, I am getting sceptical on 
the point. 

In the very limited time at my disposal it is impossible for me to go into 
any further details with regard to physical volume of production in Can- 
ada, but I hope that I have said enough to indicate a few of the problems 
confronting us. I would like, however, to make a few general observa- 
tions on the construction of such indexes which suggest themselves to 
me from the experience of a good many years’ work with index numbers 
of various descriptions and purposes. First, the requisite of prime 
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importance is the collection of accurate figures, whether they be produc- 
tion quantities or price quotations. With every possible expression of 
respect for our mathematicians, and thanks to them for many helpful 
suggestions, in the Jast analysis the accuracy and rationality of any 
index number rests, not on the formula used, but on the accuracy of the 
figures which form the ground work of our compilations. Second, the 
problem of weighting is very serious, and I make bold to say that abso- 
lutely satisfactory weighting of all series is practically impossible. | 
do not think that it is possible to arrive at weights for livestock and iron 
and steel production other than intelligent guesses, and I expect anyone 
who has tried to tackle these very baffling problems will bear me out in 
that somewhat pessimistic conclusion. Third, it seems impossible to 
construct any index which will function with even tolerable correctness 
for more than five years. It is true to say that no sooner has an index 
been put together than it begins at once to accumulate errors, which 
sooner or later in the aggregate assume serious proportions and in the 
end corrupt the whole compilation. In the six years that my index has 
been in existence, I have already revised it from top to bottom once and 
weeded out some very serious mistakes, and even now I am all too 
painfully aware that it is high time to think of a second thorough- 
going revision. As you are all well aware, such revisions are exceed- 
ingly laborious. 

In conclusion, are such regional indexes of production of real value? 
Allowing for the natural vanity of its compiler, I believe that with 
all its acknowledged faults we have a very tolerably accurate index 
of physical volume of production in Canada. It agrees with other 
indications, such as bank debits, imports and exports, railway car- 
loadings, etc., very closely. And with that I dare say we shall have 
to be content. 
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REGIONAL INDEXES OF TRADE 


By Dona.p 8. THompson 


Dicussion of the technique of index number construction is not im- 
portant for this round table. This paper, therefore, presents briefly 
some conclusions to be drawn from our efforts during the past six years 
to measure changes in the “state of trade” or in “general business 
activity.” 

The conclusions, briefly, are: 

1. A single index of trade, regardless of its constituents, is only a 
descriptive device. It explains nothing; it merely pictures a net result. 
It is an attempt to obtain a measure of central tendency, and the 
results have all the artificiality of such a measure when applied to 
diverse economic phenomena. 

2. The most important part of our problem is that of obtaining ade- 
quate samples. A large number of representative series covering 
widely diverse activities are essential for the construction of compos- 
ite indexes. In addition to checking final results, each constituent of 
the curve, and, in the case of composite indexes, each series, needs to be 
checked individually and independently as thoroughly as possible, to 
determine the reliability with which it performs its part. This is an 
economic as well as a mathematical probiem. 

3. Both general series, such as debits and var-loadings, and compos- 
ites based upon a number of individual series serve most purposes 
fairly well and may be expected to show similar results, except in special 
eases which usually can be readily detected and even anticipated. 
General series permit ease of manipulation and maintenance, provide 
a more or less natural weighting of various factors, and are relatively 
easy to grasp. On the other hand, composite series with their constit- 
uents permit study of the interplay of forces composing business 
activity, revealing their development, and provide more exact knowl- 
edge of business movements. On the whole, well-constructed compos- 
ites are probably more reliable than are general series. The time does 
not seem to have arrived, however, when such comprehensive regional 
indexes of trade (at least in the Twelfth District) can be constructed so 
that they may be accepted without question. We think that the best 
practice is to develop every series possible, using both general and 
composite series, constantly checking one against the other and check- 
ing both against the best information, both statistical and non-statis- 
tical, available. 
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4. Deflation of dollar value series constitutes an empirical approach 
to the problem of measuring changes in physical volume of trade when 
adequate physical volume series are not available. There are serious 
difficulties to be faced in deflating dollar value series which necessitate 
considerable care in selection of deflation indexes and great caution in 
reasoning from final results, but which do not invalidate the results 
themselves. 

5. If the index is not to be adjusted for secular trend, thorough in- 
vestigation is necessary in order to determine the validity of the trend 
element in the series. If the actual trend of the series is not typical of 
the true trend of that which we are seeking to picture by use of the 
series, the trend of that series should be removed and the correct trend 
of that which we are seeking to picture substituted therefor. Where 
doubt exists regarding the true trend of that which we are attempting to 
represent, it is best to remove the trend from the series. 

6. Regional indexes of trade should be expected to show movements 
somewhat similar in broad outline to those of indexes for the United 
States as a whole, particularly where the region is rather extensive, as in 
the case of a Federal Reserve District. This may be illustrated by the 
accompanying charts. The reaction of 1924 was not so severe in the 
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District as in the United States, and the recovery during the first half of 
1925 was not so marked. The greater relative decline in business in the 
United States during the latter half of 1927 shown by various indexes 


was apparently the result, chiefly, of conditions in the iron and steel, 
textile, automobile, leather and shoe, and rubber tire industries, which 
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either are without representation in the Twelfth District indexes or 
have a relatively small weight. In 1924 the index of production for the 
United States receded farther than did the index for the Twelfth Dis- 
trict, whereas Twelfth District car-loadings revealed a more marked 
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recession than did car-loadings for the United States as a whole, 
reflecting, no doubt, reduced mid-west demand for Pacific Coast lum- 
ber. The explanation for the lower level of car-loadings in the United 
States since 1924 is to be found partly, no doubt, in the depressed condi- 
tion of the coal industry and partly in the more rapid rate of growth of 
business in the Twelfth District. It is possible also that the higher 
level of Twelfth District car-loadings may be the result in the part 
of an error in the base, figures for 1923 being partly estimated. 

Any marked variation between regional and national indexes should 
be carefully investigated and verified. A partial exception to the rule 
of co-variation between national and regional indexes may perhaps be 
made in the case of those regions which are predominantly agricultural, 
such as the Ninth Federal Reserve District, or in the case of very small 
regions. 

There is no evidence of the existence of a persistent lead and lag rela- 
tionship between regional and national business. 
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THE RESULTS OF A FIRST YEAR’S PROGRAM 
FOR THE CENTRAL REGISTRATION OF SOCIAL 
STATISTICS 


By A. W. McMILien AND HELEN R. JETER 





Monthly reporting of statistics with regard to the service of social 
agencies in 29 cities in the United States was undertaken by a joint 
committee of the Association of Community Chests and Councils and 
the Local Community Research Committee of the University of Chi- 
cago in October, 1927. This undertaking had three chief objectives: 
(1) to increase knowledge of social work, (2) to provoke discussion that 
will bring about improvement in the technique of individual agencies, 
and (3) to teach agencies the reporting of comparable data in order to 
provide a more adequate factual basis for the coéperative planning of 
the community’s social work. The collection of figures was begun in 
January, 1928, and reports have been received each month during the 
year. Plans are now under way to continue during 1929. 

The 29 codperating communities are not cities but are, for the most 
part, metropolitan areas. The total population of the entire registra- 
tion area on January 1, 1928, was a little over 13,000,000. The popu- 
lations of the individual cities and the number of agencies expected to 
report are shown in Table I. The number of agencies does not vary 
directly with the population. Chicago, with the largest population and 
358 agencies, heads the list, but Cincinnati has a slightly larger number 
of agencies than Detroit and Cleveland, cities two or three times as 
large.' Population ranges from about 3,000,000 in Chicago to 54,000 
in Sharon, Pennsylvania, which has only 20 agencies. 

Only those cities were admitted to the registration area that under- 
took to forward reports covering at least 80 per cent of the social work 
in the area and that gave evidence of having a competent statistician or 
social worker to act as a local supervisor. This local supervisor is 
usually a member of the staff of the local community chest or council of 
social agencies. The central office in Chicago seldom makes direct 
contacts with any of the agencies in the area; all correspondence is car- 
ried on with the local supervisor, who is responsible for interpreting the 
schedules to the agencies, for collecting and forwarding the reports to 
Chicago, and for securing corrections on schedules that are questioned. 

The field of social work has been broadly defined for the purposes of 


1 St. Louis, which is attempting to cover only a limited number of fields, occupies a lower position in 
the list than it would if all fields were being covered. 
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TABLE I 


POPULATION OF THE AREA FOR THE REGISTRATION OF SOCIAL STATISTICS 
AND NUMBER OF AGENCIES EXPECTED TO REPORT 














Population estimated Number of social 
Registration area as of Jan. 1, 1928 agencies expected to 
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this registration to include the work of all agencies, both public and 
private, that concern themselves with the treatment of cases of de- 
pendency, delinquency, and illness. Educational agencies and charac- 
ter building organizations, such as settlements, have been omitted for 
the first two years. Penal institutions and public institutions for the 
care of the insane have also been omitted. The fields of dependency, 
delinquency, and illness have been divided into 24 subfields, and for 
each of these 24 fields a separate schedule has been devised. 

It was not to be expected that the reporting would be entirely com- 
plete during the first year, either with respect to numbers of agencies 
reporting or with respect to items on the schedule reported. Out of a 
possible total of 2,298 agencies, 1,899 have codperated to the extent of 
sending at least one report. This is an average performance, a little 
better than the 80 per cent required of each city. Twenty-two out of 
the 29 cities have, in fact, attained the 80 per cent required, and many 
have done much better than that. 

The figures reported in each field are the simplest measurements of 
volume that could be devised—the number of “‘cases’’ carried, the 
number of persons in an institution, the number of nights’ lodgings 
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given, the number of days’ care, the number of visits to a clinic, the 
amount of relief given, etc. In certain fields it has thus far been im- 
possible to find a unit of measure that is significant, clear in meaning, 
and comparable from city to city. In these fields a continuing effort is 
being made to discover satisfactory units of measurement. In every 
field in which there is an active national agency, the codperation of the 
national body has been sought, and the attempt to clarify meanings is 
being made with their assistance. 

Some of the existing discrepancies in definition and in interpretation 
of terms were thrown into clear relief by preliminary tabulations that 
were made at the end of the first six months’ work. Many of the tables 
were fragmentary because figures were omitted for any city that had 
failed to secure monthly reports from all agencies in any given field. 

Other tables were of dubious value because of differences in the inter- 
pretation of definitions on the part of the codperating agencies. A few 
of the tables, however, seemed sufficiently trustworthy to justify their 
presentation here as an indication of the potential usefulness of inter- 
city comparisons. 

One of the fields in which at least one of the units of count seems to 
have a standardized meaning is public health nursing. Variation exists 
in the meaning of ‘‘case”’ as the unit of count, but the meaning of 
‘‘visit’”’ appears to be comparable from agency to agency. Table II 
shows the numbers of visits per thousand population made by public 
health nurses in 19 cities, ranging from 80 per thousand in Grand 
Rapids to 6 per thousand in Sharon. The Sharon figure is not a com- 
plete measure of the visiting nurse work done in the community. 
Sharon is the center of the small but highly industrialized Shenango 
Valley in western Pennsylvania. Industrial nursing programs, in- 
cluding bed-side nursing as well as first aid, are carried on by the mills. 
Since a considerable proportion of the population is entitled to care 
from the company nurses, the visiting nurse association is responsible 
for serving only a part of the community. 

In Cleveland the Division of Health has an extensive visiting nurse 
service. Its policy includes follow-up visits extending over a period of 
years to all persons listed as tuberculosis ‘‘contacts.’”’ Thus, 6 persons 
residing in a home with a person suffering from active pulmonary 
tuberculosis would immediately become cases and would receive 
monthly visits from the city nurses for a period of 5 years. The city 
nurses also visit every home in which a birth is reported, although many 
such visits are merely to deliver the birth certificate and to inquire 
whether the mother and infant are in need of care. Similarly, in De- 
troit, the tuberculosis ‘‘contacts”’ are carried as open cases for a num- 
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TABLE II 


AVERAGE NUMBER OF VISITS PER MONTH BY PUBLIC HEALTH NURSING ORGANI- 
ZATIONS DURING THE SIX MONTHS, JANUARY-JUNE, 1928, IN 19 CITIES, AND 
NUMBERS PER THOUSAND POPULATION 





Average number of visits by public health 
nursing organizations per month, January- 
| June, 1928 


Registration area 





Number per thou- 








| 

Number sand population 

| — 

| 
Total for 19 cities reporting.................... 228,121 30.5 
SESE Pn een ede eS orn EA ae ee 15,67! | 21.7 
SRT TRE eels RRS ea mee Semiee: 44,693 38.6 
A RRR E R S a a 8 8,694 26.0 
ERR aE gs ee ae ene re Pe ee ek 5,459 25.2 
a ae at ial gad aaah kin eeenied Ohta a eae 7,987 27.3 
CRS ECR SNR i ao ee een eee 3,121 } 19.5 
I Si A a ee a 69,709 | 43.7 
ns Oa eamcann mada dewkekaeaed 14,278 79.8 
i AE SS Gare epee ee pe vero ae neni 2,143* 21.0* 
re a 6 edad Unie Gehl a Ra kek ac 1,848 30.3 
ona awake eas ke eas ken 8,585 18.9 
sinc can nde phoma elvan wane Cane 8,162 17.4 
EAE AON et irae dey ree eee enya 7,592 51.6 
I i nines coe wash ieeeea ated ae 7,075 | 29.1 
DE cirkdich Sk Beak Agta pee iano a mem ema 3,693 22.1 
Ee ert ae era 306 | 5.7 
REET EEE A EEE BES PATO EE AY eRe 1,322 14.5 
a Nola iiatn indo Wasi ancwa bce ae Géa bata w a 13,866 14.9 
SIE ESSE CLIN OIEa s Je eee 3,918* 44.0* 














*For five months only. 





ber of years and are visited periodically by nurses from the Department 
of Health. These practices undoubtedly explain in part the relatively 
large numbers of nursing visits per thousand population in Cleveland 
and Detroit. No reasons for the size of the figures from Wichita and 
Reading are known except that extensive and aggressive programs are 
carried on in both cities. The Grand Rapids figure seems to be ex- 
plained in part by the number of agencies in the field. Five agencies 
are conducting visiting nurse programs in Grand Rapids as compared 
with 3 agencies in Detroit and 4 in Cleveland, though these latter cities 
are nearly ten times as large as Grand Rapids. Scranton and Des 
Moines, which are approximately the same size as Grand Rapids, each 
have only one agency in this field. It may be that a need exists in 
Grand Rapids which would make any reduction of the present nursing 
program disastrous. These figures, it must be remembered, are never a 
measure of the need that exists; they throw light only on the amount of 
work done. 

The care of children in day nurseries is another field in which there 
seems to be a comparable measure. Two relatively small non- 
industrial communities, Sioux City and Wichita, with an average of 18 
days’ care per thousand population, head the list of cities in this field. 
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Akron, on the other hand, which is a highly industrialized city, might be 
expected to show a very high rate of day nursery care. The fact is, 
however, that Akron, with one day’s care per thousand population, is 
at the foot of the list. 

These results, so opposite from what might have been expected, raise 
two interesting questions not only about the day nursery field, but also 
about the significance of the figures in other fields. In the first place, 
are crude population rates of any value in attempting comparisons? 
Should not further refinements be made to allow for such variable fac- 
tors as age, sex, and the industrial character of the population? Inthe 
field of day nursery care, for example, would it perhaps be more signifi- 
cant to relate the number of days’ care given to children in day nurs- 
eries, to the numbers of married women gainfully employed or to some 
similar base that is regularly available in census reports or elsewhere? 
While this method would undoubtedly increase the size of the figure for 
Akron, it probably would not reduce the figures for Sioux City and 
Wichita. 

The other question raised by the day nursery figures—a question that 
is also pertinent to other fields—is that of the interpretation of the 
statistics. What are the facts that lie back of the Sioux City, Wichita, 
and Akron figures? Is there inadequate provision for this type of work 
in Akron, or overdevelopment in Sioux City and Wichita? Or may it 
be true that the balance between need and service is accurately reflected 
by these figures? Obviously the data given are primarily clues to 
further investigation. Upon whom does the responsibility for this 
further study rest? Should reports similar to census reports be pub- 
lished, in which there is a minimum of textual comment, or should 
figures be presented only when they can be accompanied by adequate 
interpretation? This is a problem that must be faced sooner or later in 
any statistical undertaking of this character. Apparently most of the 
agencies that collect large numbers of figures periodically publish them 
with little or no discussion of their significance. This of course makes 
the figures available for use much more promptly. 

Although it is hoped that eventually the statistics may be published 
at monthly intervals, the number of reports arriving late and the ex- 
pense involved have, up to the present time, made such publication im- 
possible. Tabulations for the entire twelve months, however, will in- 
clude monthly trends wherever they seem to be of significance, as well 
as such averages as are set forth here. The six months’ tabulations, of 
which those presented here are only a sample, have been circulated 
among the local supervisors, primarily to call to their attention the 
gaps that still exist in the reporting. 
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If this incompleteness should raise a question as to the real results 
thus far achieved, it would probably be necessary to say that the 
primary accomplishments up to the present time have not been in the 
nature of producing data useful for current social planning, but rather 
have been along the line of developing methods of procedure. The 
schedules have been revised for 1929 on the basis of this year’s ex- 
perience, and should in the future yield data of greater comparability. 
As the work progresses its experimental character should more and 
more give way to the production of statistics of immediate usefulness to 
those interested in the field of social work. 











American Statistical Association 


180 





TRENDS IN JUVENILE DELINQUENCY AND CHILD LABOR 


By EuizaBetu C. Tanpy 


Juvenile delinquency and child labor have been matters of particu- 
lar concern to the Children’s Bureau since its establishment in 1912. 
One of the first activities of the Bureau was the publication of a sum- 
mary of the child-labor laws of the different states. Great diversities 
were found in the laws. In general, they set up age, educational, and 
physical standards which a child must attain before he can be legally 
employed in specified occupations; they regulate the hours during which 
he may work; and they prohibit his employment in certain hazardous 
occupations. The laws are enforced by a work permit system, usually 
administered by the public schools. 

The issuance of employment certificates is important in the regula- 
tion of the labor of children. It provides a method of enforcing the 
laws and affords protection against unsuitable work. 

Prior to the collection of figures on employment certificates by the 
Children’s Bureau, the only source of nation-wide statistics on child 
labor was the reports of the Bureau of the Census, which were pub- 
lished once in ten years. 

Annual information collected by the Children’s Bureau is available 
for certain cities from 1913 onward. Although there are many irregu- 
larities, due largely to changes in legislation and administrative pro- 
cedure, the number of certificates issued shows a relationship to the 
general economic situation. During 1927 the Bureau received figures 
from 16 states, the District of Columbia, and 51 cities with a popula- 
tion of 50,000 or over in states not reporting as states. First working 
papers were reported to have been issued to 106,441 children of 14 and 
15 years of age and to 47,067 children of 16 and 17 years. 

Study of juvenile courts became an activity of the Children’s Bureau 
in the first years of its organization. 

Before 1927, the first year for which statistics were assembled by 
the Children’s Bureau, the only national statistics on juvenile delin- 
quency and dependency were those published by the Bureau of the 
Census every ten years, concerning dependent children under the care 
of institutions and agencies and juvenile delinquents in institutions. 

Through coéperation with the courts, state welfare departments, and 
other state agencies, reports were received in 1927 from 42 courts in 
15 states, concerning cases of delinquency, dependency and neglect 
dealt with by courts during the year. The total number of cases re- 
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ported was 40,537—28,387 delinquency cases and 12,150 dependency 
and neglect cases. These figures give the first statistical information 
concerning juvenile court cases which is national in scope and com- 
parable from city to city. Detailed tabulations for each court and a 
general annual report concerning the trend of juvenile delinquency in 
the United States are planned. Approximately 60 courts will be in- 
cluded in the 1928 report. These current statistics will assist cities 
and states to judge the importance of the various types of problems 
and to plan and direct their programs for improvement on a more 
scientific basis. 

Great need exists for current statistics concerning children received 
by institutions or agencies from private sources as well as those com- 
mitted by the courts. The Children’s Bureau hopes to be able to make 
a contribution in this field of dependency and neglect. 
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CORRELATION BETWEEN LODGINGS OF HOMELESS MEN 
AND EMPLOYMENT IN NEW YORK CITY 


By Mavupe E. STearns 


New York City has maintained a Municipal Lodging House for 
the temporary shelter of homeless persons since 1896. The present 
building has been in use for that purpose since February, 1909. It 
has been generally supposed that the number of men cared for each 
night at this House was a fairly accurate barometer of employment 
conditions in the city. In periods of depression, the number of men 
accommodated is frequently quoted by the newspapers. Ina pamphlet 
published in 1917 on the work of the Department of Public Charities 
of the City of New York, it was stated: ‘‘It is probable that no other 
institution in the land is more sensitive to changes in the labor market 
than the Municipal Lodging House.”! When Dr. I. M. Rubinow 
undertook to construct a dependency index for New York City from 
1914 to 1917, he used the aggregate registrations per month at the 
Lodging House as one of his series. 

The total number of lodgings by months is now available as far 
back as 1918. Similar figures for 1914 to 1917, inclusive, were pub- 
lished in Dr. Rubinow’s article in the American Economic Review of 
December, 1918. For the period previous to 1914, only annual figures 
are now extant. There is, however, a chart published in Humanizing 
the Greater City’s Charity,? the pamphlet mentioned above, which shows 
a curve representing the average daily accommodations given to 
lodgers by months from January, 1897, to December, 1916, inclusive. 
In Chart I this curve has been reproduced and extended to November, 
1928. Apparently the figures published by Dr. Rubinow were not 
those used in plotting the curve from 1914 to 1916. Differences may 
be due to the method of counting unpaid help or to failure to include 
some of the men cared for in emergency quarters outside the Lodging 
House itself. 

However, this chart at least gives us a fairly accurate picture of the 
changes occurring over a period of thirty-one years. Previous to the 
winter of 1907-08, it will be seen that the curve usually dropped below 
100 in summer and never rose as high as 300 in winter. From the 
winter of 1907-08, there was an upward trend extending to the winter 

1 Humanizing the Greater City’s Charity, The Work of the Department of Public Charities of the City of 


New York. Public Welfare Committee, New York, 1917, p. 74. 
2P. 70. 
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CHART I 
AVERAGE DAILY CENSUS BY MONTHS, 1897-1928 ! 
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1 The curve for January, 1897, to August, 1916, is reproduced from a chart published in Humanizing 
the Greater City’s Charity; the curve from September, 1916, to November, 1928, is plotted from actual 
figures now available. 


of 1914-15. In January, 1915, the curve reached its highest point at 
about 2,060. From that point there is a sharp downward slope to 51 in 
July, 1918. In 1918, 1919, and 1920, the curve goes below 100, as in 
years previous to 1908. From the summer of 1918 the trend is again 
upward. There is not even an appreciable winter peak in 1919-20, 
the only winter in the whole length of the curve in which there is not 
a marked rise. 

The unemployment situation in New York City in 1914 and 1915 
is well known. In order to provide for the tremendous number of 
applicants for shelter, additional beds were placed in the Lodging 
House; a nearby structure was converted into an annex and equipped 
with cots. It is said that men even slept in the morgue. The unem- 
ployment crisis passed rapidly, however. The war boom brought 
such a demand for labor and such unprecedented high wages that 
even the most confirmed ‘‘bum”’ went to work, if not voluntarily, by 
compulsion. 

The original law providing for the maintenance of the Lodging 
House made it technically illegal for the city to give any one individual 
more than three nights of lodging in any one month. On April 14, 
1915, an amendment was passed which omitted this restriction. Since 
1918 the regulations of the Director of the Department of Public 
Welfare, previously called the Department of Public Charities, have 
been that residents, 7. e., persons who have lived in the city for one 
year or more, are allowed five nights each month, non-residents, 
with some minor exceptions, may stay only one night in the entire 
year, 
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During the influenza epidemic in 1918, the Lodging House was used 
as an emergency hospital and closed to lodgers from October 8 to 
November 20. The figures for the months of October and November 
have not been plotted on the chart because they appear to be incorrect. 
If the recorded number of lodgings is divided by the number of nights 
the house was supposed to have been open, the daily average thus 
obtained for those two months is much larger than seems possible in 
relation to the preceding and subsequent months. Evidently some 
mistake occurred in the records which we have been unable to correct 
thus far. 

As previously stated, extant figures begin with January, 1918. 
But because the data for October and November of 1918 are question- 
able, and because 1918 was a war year and seemed to belong to 
the preceding section of the curve, it is not included in the follow- 
ing analysis. Daily average figures are used throughout to avoid 
the effect of the different number of days in the months. Men, 
women, and children are included, but the numbers of women and 
children are too small to have any appreciable effect on the total. 
The monthly average daily census for women ranged from 4 to 23, 
for children from less than 1 to 8. 

A linear trend line was fitted from January, 1919, to December, 1927, 
by the method of least squares. This is shown on Chart II. The 
trend has been projected through 1928 as indicated by the broken line. 
It will be noted that the curve reached a higher peak last winter than 
any time since the winter of 1915-16, considerably higher even than in 
the winter of 1921-22. 


CHART II 
AVERAGE DAILY CENSUS BY MONTHS, 1918-1928, WITH THE SECULAR TREND! 
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1 Computed for 1919-1927 and extended through 1928. 
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What is the significance of this upward trend for the past ten years? 
During the entire period there has been no change in the law nor in 
the administrative policy in regard to the Lodging House as far as we 
have been able to ascertain. At no time has there been lack of space 
to admit all who applied. 

The possible effect of increase in the population has been tested by 
converting the annual average daily census to a population basis. 
In doing this the question arises as to what population to use, (1) the 
population of the Borough of Manhattan, (2) the total population of 
New York City, or (3) the population of some larger area. As the 
first has been decreasing, obviously rates computed on that could only 
increase the upward trend. No data are available to indicate to what 
extent men from the other boroughs gravitate to the Lodging House. 

Consideration should also be given to the number of men who come 
from outside New York City. The lodgings of non-resident men, 7. e., 
those men who have lived in the city for less than one year, are available 
from 1922. For the six years from 1922 to 1927, the average daily 
lodgings of non-resident men varied monthly from 3 to 14 per cent of 
the total lodgings of men. This fluctuation in the proportion of lodg- 
ings of resident and non-resident men may be due either to the resident 
men having a larger average number of nights’ lodgings at some times 
than at others or to a real difference in the proportion of non-residents. 
It will be recalled that residents may have five nights each month, 
whereas non-residents are allowed only one night in the year. Al- 
though non-resident men form a considerably larger proportion of the 
individuals lodged than the proportion of lodgings would indicate, 
the lodgings of non-residents are after all a rather small proportion of 
the total. 

Since it is lodgings, not men, that we have to consider, with such a 
comparatively small number of lodgings given to non-residents, it 
would not be practicable for purposes of comparison to use any popula- 
tion outside of New York City. It should be remembered also that it 
is largely the size of New York City which draws men there. Further- 
more, if we consider the problem from the point of view of the facilities 
which the city is able to provide to care for them, the population of the 
city should be considered. Consequently the population of New York 
City was used in computing rates. The results are plotted on a log- 
arithmic scale on Chart III. The upper curve, shown in a continuous 
line, represents average daily lodgings by years (the same data shown 
on Chart II put on an annual basis), and the lower curve, in a 


1 Although the interviewers at the Lodging House are constantly on the alert to detect misrepresen- 
tations, it is generally believed that the number of non-residents is higher than the statistics show, but 
the proportion of error probably does not vary greatly. 
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continuous line, represents average daily lodgings per 1,000,000 
population of New York City. The slopes of the linear trend lines 
computed by the method of least squares and drawn through these two 
curves are not appreciably different. The curves in broken lines 
represent the average daily lodgings for resident men and the average 
daily lodgings per 1,000,000 population for resident men from 1922 to 
1927. It will be seen that the curves for resident men follow closely 
those for all lodgers and have similar upward trends. Obviously the 
upward slope cannot be explained by the increase in population. 


CHART III 


AVERAGE DAILY CENSUS AND RATE PER 1,000,000 POPULATION BY YEARS, 
1919-1927, AND THE SECULAR TREND FOR EACH 
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Various social and economic factors have been suggested as possible 
explanations. It is said that the number of cheap commercial lodging 
houses have decreased, that the saloons on the Bowery no longer pro- 
vide free “flops” to their customers, which also explains the large 
number of patrons of missions, although the number of missions does 
not seem to have changed appreciably in recent years. It has been 
suggested that the increase in automobiles has made it easier for men to 
come to New York City. It is possible that social agencies send appli- 
cants to the Municipal Lodging House more often than formerly. 
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Finally, there remains the economic theory that fewer and fewer men 
are required in manufacturing owing to the great increase in industrial 
efficiency, and more and more men become destitute in the process of 
readjustment before they can be absorbed into other occupations. 

It is extremely difficult to get any exact data to support the various 
opinions of persons familiar with the situation. It has not been pos- 
sible as yet to check up on the various suggestions offered, but perhaps 
a reassuring statement should be made that conditions on the Bowery 
today are said to be comparatively good. 


CHART IV 
SEASONAL INDEX! 
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1 Link relative method. 


Chart IV shows the seasonal index computed by the median link 
relative method, using monthly data from 1919 to 1927, inclusive. As 
the weather is such an important factor in the demand for shelter, we 
should expect this marked seasonal variation. The rise of the curve 
in August is difficult to explain. There is a sharp rise in the original 
data in August of several years. It was suggested that this might 
be due to there being five Saturdays in August of some years. It is 
said that there is usually a high registration at the Lodging House on 
Saturday night. Many men come to get a bath and have their clothes 
cleaned. They then save their Saturday’s pay for living expenses on 
Sunday. Also, there is less work to be done at the House on Sunday, 
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and what is required will not interfere with looking for a job on Monday. 
It was found, however, that the years in which August had five Satur- 
days did not correspond with the years in which the curve rose sharply 
in August. Another suggestion is that the weather might be a factor. 
If there were a large number of rainy nights, particularly if the rain 
came early in the evening, men would seek shelter at the Lodging House 
who otherwise would sleep out. This theory has not yet been tested. 
The cyclical fluctuations are shown in Chart V. The solid line 
represents the percentage deviations of the original data from the 
secular trend corrected for seasonal variation and expressed in terms of 
standard deviation. The dotted line is a twelve months moving aver- 
age of the cycle figures. The curve has been projected from January 
to November, 1928, by extending the trend line computed for the years 
1919 to 1927, inclusive, and applying the seasonal index computed 
for that period. According to this curve, the very high census last 
winter was due in large part to the secular trend; the cyclical fluctua- 
tion was much lower than in 1921-22. Apparently the highest point 
in the present cycle was reached in February, 1927, and this winter 
the demands on the Lodging House may be expected to be compara- 
tively low. Actually, the average daily censuses for the months of 
August, October, and November have been lower than last year. 


CHART V 


CYCLICAL FLUCTUATIONS, 1919-1928 1 
Unit: one standard deviation. o=43.9 per cent 
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1 Computed for 1919-1927 and extended through 1928. 


Comparisons have been made between the cycles of the average 
daily census at the Lodging House, 1919 to 1927, and employment 
indexes for New York City, New York State, and the United States. 




















Proceedings 189 


The indexes of factory employment in New York City and New 
York State made by the State Department of Labor, and the Federal 
Reserve Board index of factory employment in the United States were 
used. The city and state indexes are both aggregate index numbers 
based on July, 1914, as 100. The base for each of these was first 
changed to the average of 1919. The base of the Federal Reserve 
Board index of employment is the average for 1919 in the original 
form. Each series of index numbers was converted to percentage 
deviations from a straight line trend, corrected for seasonal variation, 
and expressed in terms of their standard deviations. 

The cycles in the Lodging House data compared with the cycles of 
factory employment in New York State are shown in Chart VI. The 
continuous line is the Lodging House curve and the broken line the 
employment curve. The employment curve is inverted as the Lodging 
House census is normally high when employment is low. 


CHART VI 


CYCLES OF LODGINGS AND OF THE INDEX OF FACTORY EMPLOYMENT IN 
NEW YORK STATE, INVERTED, BY MONTHS, 1919-1927 


Unit: one standard deviation. Correlation= — .69. 
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It will be seen that the Lodging House curve is much more irregular 
than the employment curve; the twelve month moving average of 
the Lodging House cycles apparently would fit the employment curve 
much better than the cycle figures. We are unable to explain the 
marked difference in the curves in 1921. This same difference appears 
in comparing the Lodging House data with each of the employment 
curves, which are so much alike that only the one for New York State 
is shown here. The correlation coefficients of the Lodging House series 
with each of the others are practically the same: with the state employ- 
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ment index —.69, with the Federal Reserve Board index of employment 
in the United States —.68, and with the city employment index —.67, 
In each case, the coefficient is highest when concurrent months are 
correlated without any lag. 

While the coefficients are undoubtedly significant, they are not so 
high as might have been anticipated. But perhaps they are as high 
as we ought to expect. The employment indexes represent factory 
employment only and doubtless include a much larger proportion of 
skilled men with permanent jobs. The Lodging House men are largely 
unskilled and casual laborers. Possibly the difference in the proportion 
of women affects the comparison somewhat. Perhaps the Lodging 
House series is a more sensitive index of the extent of real distress 
among those on the lower levels of the economic scale than the em- 
ployment indexes. 

The Lodging House cycles have also been compared with the 
American Telephone and Telegraph Company’s index of general 
business and with the Harvard “‘B”’ index of general business condi- 
tions. In the last three years, the A. T. & T. index seems to fit the 
Lodging House curve better than any of the other indexes used for 
comparison, but the correlation coefficient is only —.62, which decreases 
with a lag or a lead. The Harvard “B” curve yields a coefficient of 
— .63 which is highest when the curves are correlated concurrently. 

Although the fit of these curves is not close enough to be very en- 
couraging for purposes of forecasting, still it does seem good enough to 
warrant further experimenting in the hope of better success. 

At least the Lodging House data are highly valuable as a guide to 
those engaged in work with homeless men. It probably will also be 
found illuminating when studied in relation to other series showing 
the fluctuations in dependency in other fields such as family welfare 
and outdoor and indoor relief. 
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ANALYSIS OF POOR RELIEF FLUCTUATIONS IN 
PENNSYLVANIA COUNTIES SINCE 1875 AND 
COMPARISON WITH ECONOMIC SERIES 


By Huau CarTEeR 


The attempt to measure the results of efforts directed toward social 
amelioration is always interesting. The Commonwealth Fund and the 
Public Charities Association of Pennsylvania have joined forces for 
such an attempt. We wish to know what has been happening in public 
poor relief and how relief giving is related to economic changes occurring 
inthe state. It seems clear that public assistance to the unfortunate, if 
intelligently administered, will be flexible in meeting the increasing or 
decreasing demands for aid that accompany a rise or fall of economic 
activity. 

State reports of Pennsylvania give data annually on county poor- 
houses and outdoor relief for over fifty years. Money expenditures for 
each institution are given under many headings, though there is doubt 
as to the accuracy of these detailed tabulations. However, “total 
almshouse expenditures” is a fairly accurate figure, as is also the 
number of inmates in the institution at the time the annual report 
is made. These two figures have been used together with amounts 
expended on outdoor relief by the county, probably a less accurate 
figure. 

It is clear that the secular trends in numerous county institutions 
over a period of fifty years throw light on probable future developments 
in this type of public relief in the state. Fluctuations from trend, when 
analyzed in connection with major economic movements in the particu- 
lar county or section of the state, assist in interpreting the material. 

Many counties present a mixed situation, as of bituminous coal and 
agriculture, and these require special treatment. 

Counties have been grouped in homogeneous districts (as those pro- 
ducing anthracite coal) and each district is studied in relation to those 
economic factors most intimately a part of the given area. The 
amount of coal produced has been studied together with poor relief in 
the anthracite counties. 

The manner of treating the social dependency material may be 
briefly indicated. After grouping the counties, the figures were tabu- 
lated, checked, and plotted on a natural scale. No records are avail- 
able for certain years for many institutions, so that a sizable job of 
interpolation was faced. Wherever interpolation seemed justified, it 
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was used, a variety of methods being employed. Dollar expenditures 
were deflated through a purchasing power index pivoted on 1913, and 
the series were related to a “‘ per thousand population”’ basis where this 
seemed important. Trends were fitted to the data by the method of 
least squares, first and second degree parabolas generally on a natural 
or a semi-logarithmic screen. Occasionally two second degree parab- 
olas were computed for overlapping segments of the series and graph- 
ically joined, and in some cases moving averages were used. With 
satisfactory trends established, deviations from trend were reduced to 
units of standard deviation. 

The correlative economic series are treated in essentially the same 
way. Significant state total series completed include bituminous and 
anthracite coal, pig iron, steel, coke, and important crops (corn, wheat, 
oats, hay). Regional series include steel in Allegheny County (Pitts- 
burgh), bank clearings in Philadelphia, coke by principal regions, and 
building permits. 

While the economic series are more complete and reliable than the 
social dependency series, there are, of course, many interpretative 
problems to be faced. One of these is the treatment to be accorded 
abnormal years, as of those involving severe labor disturbances. An- 
thracite coal production illustrates this problem. Mr. Carl Snyder 
(in his Business Cycles and Business Measurements) fitted a second 
degree parabola on a semi-logarithmic screen to anthracite production 
1870-1924, omitting the strike years 1902 and 1922. When this curve 
is projected through 1927, it is far above the data for the three years 
1925-27. Better results would have been obtained in 1925 by including 
the strike year 1922. On the other hand, if in 1904 a statistician, 
working with this same series, had included the strike year 1902 in 
fitting his curve, the projection of his trend would have been very wide 
of the mark. It seems clear that the treatment of abnormal years 
presents difficulties which experienced statisticians cannot (in every 
case) handle correctly. 

In the study of Pennsylvania social dependency, many difficulties of 
this kind are faced when poorhouse expenditures drop 75 per cent for no 
reason that we can see. It has been necessary to spend considerable 
time on these matters. Naturally, when a poor board decides to build 
an addition to its ‘‘almshouse” or when a long list of recipients of out- 
door relief is examined by someone bent upon lowering expenses, our 
series take curious jumps. 

A considerable number of correlations have been computed between 
the fluctuations from trends of various economic and social dependency 
series. In general these have been small, though a few have ranged up 
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to 7. It is difficult to summarize the results of these correlations 
briefly. However, it may be said, in general, that correlations are 
highest for a two-year lag of the dependency series. Concurrent years 
usually show low correlations. 

From these facts, anyone having no knowledge of Pennsylvania con- 
ditions would be inclined to conclude that there is little intelligent 
planning in appropriating and spending county funds for relief pur- 
poses. Unhappily, a study of the local situation tends to confirm this 
conclusion. The average county poor director or almshouse superin- 
tendent is entirely innocent of notions relating to preventive social 
work. Rarely does the public agency cushion the shock of prolonged 
unemployment for those who still have funds in the savings banks. 
The years immediately following a year of depression, after the workers’ 
savings are gone, show a slight tendency to bring increased appropria- 
tions and an added number of inmates in the poorhouse. 

The secular trend of the almshouse series is downward, in some cases 
quite sharply downward. Is this due to a lessening of poverty and 
pauperism in the state? This may be one cause, but the primary rea- 
son is the different methods of treating dependent groups that have 
arisen during the past fifty years. The insane are taken out of poor- 
houses and placed in mental hospitals; small children, in the main, have 
been removed; many women receive funds through the Mothers’ 
Assistance Fund of the state; privately financed social agencies have 
grown amazingly in fifty years. 

There still remains in the county poorhouse a large group that has no 
business there, namely, the sick, especially the aged and probably in- 
curably ill. It seems likely that this group, too, will be removed (to 
special hospitals) and the old-fashioned county almshouse will be 
about ready to close its doors. It is a social institution which in its 
present form (generally a farm with a “real farmer” in charge) 
has about outlived its usefulness. Its passing will occasion little 
regret. 

In the matter of public outdoor relief, we face a different situation. 
This relief, which commonly takes the form of standing orders for gro- 
ceries, is given by a county poor director. That it is not intelligently 
handled is the frequent testimony of students of the situation. It also 
appears from the present study that the low correlations found with 
economic series point to the probability of a mechanical and an un- 
adaptable means of giving relief. Whether our trend of outdoor relief 
is to be up or down depends upon the intelligence and resourcefulness of 
private social agencies, and also upon the changing attitude of the gen- 
eral public toward this type of work. While there is little information 










































194 American Statistical Association 


on which to predict future developments, it seems clear that in the past 
there has been a minimum of intelligent planning in this type of relief, 
It may be that with a definite picture of the situation as it has existed 
during the past fifty years within the state, some intelligent modifica- 
tion of present methods will take place. 
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THE GOLD RESERVE STANDARD 


By E. A. GoLDENWEISER 


I wish to make it clear at the outset that, although I am connected 
with the Federal Reserve Board, I am writing here as an individual and 
am expressing my own personal views. 

This year has seen the practical completion of the reéstablishment of 
the gold standard. The financial convulsions through which the world 
passed after the war are too familiar to need rehearsing here, and it is 
doubtful whether there is a competent authority at this time willing to 
undo the developments of the last few years and return to a paper 
basis. However much many economists, bankers, and statesmen may 
advocate a revision of the basis of currency, I trust that there are few 
who would not prefer gold to paper as a rock upon which to build the 
world’s financial structure. 

That the world has returned to a gold standard is true of all the im- 
portant countries, with the exception of Spain and Japan, and it is 
probable that both of these countries as well as a number of minor coun- 
tries will come into the fold in the course of afew years. But the phrase 
“gold standard” includes a great variety of different standards which 
have only this in common, that they establish a stable relationship, 
fluctuating only within the gold points, between a country’s currency 
and its gold. A full gold standard exists in the United States, and I 
doubt whether there is any other country where gold is as free from 
control; yet there is practically no gold in circulation in this country. 
Neither by law nor by persuasion, but by the development of custom 
and because of the inherently greater convenience of paper money, gold 
has been driven out of circulation. A number of other countries, prin- 
cipally England and France, have a gold bullion standard under which 
their central banks are obliged to redeem notes only in amounts ap- 
proximating $8,000, and in bullion rather than in coin. Still other 
countries have a gold exchange standard—and this includes many 
minor countries as well as Germany—as a matter of law. Under the 
gold exchange standard, the central bank is obliged to redeem its notes 
either in gold or in exchange on a country which has the gold standard. 

The gold exchange standard, which prior to the war had functioned 
in India and the Philippines, was considered by some to be the solution 
of post-war difficulties and to provide a method by which gold could 
best be economized. In the past year or two, however, the gold ex- 
change standard has lost much of its popularity, and it seems to be the 
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judgment of the best informed practical men that this standard is 
desirable only for relatively small countries, and that the great com- 
mercial countries of the world must have physical control over their own 
reserves. 

Does this mean that the trend is in the direction of a full gold stand- 
ard as it exists in the United States, and as it was understood prior to 
the war? I think not. It is my opinion that out of the war and the 
post-war readjustment there has come into the world a new kind of gold 
standard which can best be described as the gold reserve standard. 
This term describes a standard which is relatively independent of the 
specific legal provisions about convertibility of notes or the availability 
of gold forexport. Provisions protecting gold in case of emergency and 
dictated by prudence and caution continue to be maintained by differ- 
ent countries, but only with a view to meeting emergencies, and emer- 
gencies are not a daily occurrence. Much more important than legal 
provisions are the practical, habitual daily uses to which gold is put, 
and at the present time the principal purpose that monetary gold serves 
throughout the world is found in its use for reserves of central banks. 

I have pointed out that, although we have no restrictions on gold in 
this country, nevertheless gold does not circulate. This is true also 
of Switzerland and Holland. Not only does gold not circulate even in 
countries that impose no obstacles to its circulation, but it does not 
generally move in large amounts between countries, except in response 
to central bank policy, determined by the bank’s reserve position rather 
than by the need of settling balances of payment. Our loss of $500,- 
000,000 in gold during the past eighteen months has not been due to an 
unfavorable international balance of payments, but chiefly to the fact 
that the Bank of France has wished to build up its reserves prior to 
stabilization. Gold moved to France at a time when rates here were 
higher than in France, and when the purchase of gold was not commer- 
cially a profitable operation. Gold in this case was not functioning as a 
means of international settlement, but was moving toward the place 
where it was most urgently needed as reserve. That is one of the mani- 
festations of the gold reserve standard in practice. I believe that it 
will be increasingly true that the reserve function of gold will supersede 
the other functions, and that regardless of individual differences be- 
tween countries in details of legislation or management, the world will 
function on the gold reserve standard. 

A question that is frequently discussed and is prominent in the minds 
of economists and statisticians, is whether the annual supply of new 
gold is going to be sufficient to meet the growing requirements of in- 
dustry and trade without causing a radical readjustment of price levels. 
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Figures are produced showing the amount of gold that is extracted 
from the earth every year, and these amounts are compared with the 
average annual growth of credit or of trade and industry, and the con- 
clusion is reached that a shortage of gold and a consequent decline in 
prices and economic depression are inevitable. I need not here analyze 
the figures of gold production. It is well known that production is now 
smaller than during the peak year of 1915, and that there are no imme- 
diate prospects of a large increase in production. There may be elas- 
ticity in the demand for gold from India, one of the large consumers of 
the metal, and there is also a possibility of adjustment in the industrial 
demand. There is no way, however, of estimating the probabilities in 
these directions, and so far as one can see at the present time, annual 
additions to the monetary gold supply of the world are not likely to 
exceed $250,000,000, or about 2) per cent of the existing supply. Is 
that enough? Those who rely on normal ratios of increase are inclined 
to say ‘‘no.’”’ Those who doubt the possibility of estimating future 
trends of business say, “We do not know.” It would seem to me that 
the answer is that it is the duty of the banks of issue and of the govern- 
ments to see to it that the available supply of monetary gold be suffi- 
cient to provide for the legitimate growth of trade and industry. This 
may seem to be a daring statement to make, but recognition of the 
responsibility of banks of issue for supplying the needs of the country 
appears in the Federal Reserve Act, which gives the Federal Reserve 
Board authority under certain conditions to suspend reserve require- 
ments, and in the new British Currency and Bank Notes Act, which 
authorizes an expansion of the fiduciary currency when an urgent need 
arises. The debates in Parliament prior to the passage of the Currency 
Act indicate that in England, at any rate, it was the intention of the law 
to have the central bank actually exercise its privilege of increasing 
fiduciary circulation when the situation seemed to demand it. Both of 
these laws contemplate emergencies, but they both also indicate a rec- 
ognition of limitations on the sacredness of gold reserve ratios and make 
legal provision for disregarding those ratios when it is necessary for the 
public good. It appears that the world must gradually pass from the 
condition in which these ratios were enshrined as fetishes to a period in 
which they will be considered merely as important, but in no way 
sacred, indicators of changes in credit conditions. 

The fundamental purpose of central gold reserves is to inspire and 
maintain the confidence of the people in the soundness of their currency. 
Another purpose in each individual country is to have sufficient gold to 
meet a foreign demand for the metal. This latter function of reserves, 
however, is gradually declining in importance. Gold movements have 
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been on an exceptionally large scale since the war, to be sure, and have 
presented a difficult problem to the federal reserve system. Prior to 
1924 these movements were chiefly the result of financial disorganiza- 
tion abroad, and since that time they have been chiefly in response to 
central bank credit policies. By maintaining sufficient foreign bal- 
ances, not as a part of their legal reserves, but as resources accumulated 
in accordance with established banking policy, the central banks can to 
a large and increasing extent avoid the necessity of gold shipments. 
This will be an extra-legal use of the technique of the gold exchange 
standard, limited by the necessity of maintaining legal reserves in gold. 
Gold will then be gradually supplanted by drafts as international cur- 
rency and will come to be more and more exclusively charged with the 
duty of functioning in the form of reserves. 

What constitutes adequate reserves? Certain percentages appear 
to be customary in the determination of central reserves: 25 per cent, 
35 per cent, 40 per cent, 50 per cent. Why 50 per cent and not 25? 
Why 40 per cent and not 35? It is possible to have the confidence of 
the people on a much smaller percentage than any of these. In main- 
taining public confidence, sound management of banking policy and 
sound government finance are of greater importance than a large hoard 
of gold. 

It is sometimes claimed that the United States has a smaller amount 
of gold relative to total currency and deposits than have other coun- 
tries. I have had a careful analysis made of this statement, and the re- 
sults are given in the accompanying table. When the figures are put on 
a comparable basis including as nearly as possible the same classes of 
money and deposits, it would appear that the ratio of gold to total cur- 
rency and deposits in the United States is about 6.3 per cent; in Great 
Britain, about 5.3 per cent; in Germany, about 8.9 per cent; in Italy, 
about 9.3 per cent; and in France over 20 per cent, although figures 
for all the French banks are not available. This shows clearly that 
the percentages are larger in currency-using countries and smaller in 
check-using countries. That is an indication that one of the ways in 
which to make gold go farther is to encourage the use of checks. The 
argument that is based on these or similar figures is often to the effect 
that the United States, notwithstanding its excess reserves above the 
legally required minimum, has no gold to spare and that other countries 
certainly have to be careful to maintain their reserve ratios. It would 
seem that the argument would run exactly the opposite way. The 
figures show that countries where the banking system is highly 
developed can do business on a sound basis and maintain public 
confidence with a ratio of gold to liabilities that is from one third to 
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one fifth as large as is required by countries that do business chiefly 
on a currency basis. We have 6.3 per cent reserves in this country 
and still have, according to our law, about $1,200,000,000 excess 
gold; if that were utilized our reserves would come down to 4 per 
cent, and even so, we should have enough. No one _ would 
suggest that the confidence of the people in our currency would be 
shaken if the excess reserves were used up. I realize, of course, that 
modifications of banking systems and habits of the people are a slow 
growth, but even those who are alarmed at the prospect of a gold short- 
age give the world ten years or more in which to develop means of avoid- 
ing a gold famine. In the meantime, further methods of economizing 
gold and means for protecting existing reserves from too rapid utiliza- 
tion can be devised and put into operation. 

To summarize briefly, I believe that out of the war and the post-war 
disturbances has emerged the gold reserve standard which tends to re- 
lieve gold of all its functions except the duty to serve as reserve. A 
better understanding by the world of the financial mechanism has 
brought recognition of the fact that the principal function of reserves is 
to maintain public confidence. It would seem, therefore, that it should 
be the objective of financial authorities throughout the world to find 
means of keeping the public confidence and at the same time to develop 
methods of banking that would make the available supply of gold suffi- 
cient to meet the needs of trade and industry. It should not be a case 
of cutting the financial garment of the world according to the available 
reserve material, but of making such use of available reserves as will 
provide adequate financial support to the world’s trade. 
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TOO MUCH GOLD! 


By Laturop Brown 


The conclusions reached in this paper are: 

1. That through the concentration of the world’s stock of gold 
money as reserves in Central banks, additional credit is available with 
which to transact the world’s business at the present level of prices, or 
higher prices, for some years to come. 

2. That the credit currency furnished by the Federal Reserve banks 
is essentially the same as any other currency, so that its expansion in 
the last half of 1927 has resulted in a potentially serious inflation of 
capital and security values both at home and abroad. 

3. That there is a formula for the proper relation between credit 
and business which should be adopted by the Federal Reserve authori- 
ties as soon as possible if world wide inflation or deflation is to be 
avoided. 

The periodic debasement of currencies is not new. After a time a 
relationship was assumed between the amount of monetary gold in the 
world and the general level of prices. Professor Gustav Cassel was the 
first, so far as I know, to calculate a definite rate of growth, 2.8 per cent 
a year, at which new monetary gold must be added to the world supply 
in order to permit of normal growth of trade at a stable level of prices.’ 
Mr. Joseph Kitchin prepared the accompanying interesting table,* in 
which his conclusions substantially accorded with those of Professor 
Cassel. Both of these calculations were based upon the pre-war use of 
gold both as currency and as bank reserves; but the theory of the effect 
of the amount of new monetary gold annually produced was widely 
accepted only some years after the banking practice of the largest bank- 
ing nation of the world had been so radically changed as to throw all 
previous calculations into the discard. 

How much more, then, are the calculations of Professor Cassel and 
Mr. Kitchin, which express sound theory and are based upon the bank- 
ing practice of the world prior to 1914, invalidated by post-war banking 
practice! Before the war gold currency in hand to hand circulation and 

in hoards (outside of India and China and Egypt) amounted to prob- 
ably 30 or 40 per cent of the world’s monetary supply. This has nearly 
all been gathered into the reserves of Central banks, where it is em- 


! This paper has been privately printed in its complete form and may be obtained by addressing the 
author at St. James, Long Island, New York. 
. 3 Theory of Social Economy, English Edition, 1923. 
T aa Hearings of Royal Commission on Indian Currency and Finance, 1926'"—Appendix 82, p. 534, 
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ployed as cover for the notes issued to take its place as currency, for 
additional notes, and for bank credit required by a price level 50 per 
cent to 70 per cent above the pre-war level, increasing trade from year 
to year, and, consequently, increasing legitimate demands for notes and 
bank credit. Can it be done? By what measure can the needs of the 
various countries for additional notes and bank credit be determined? 
By estimates of national income? They do not exist for most coun- 
tries, and where they do, ourselves excepted, they are not currently 
kept up. By foreign trade figures? These are available for most of 
the nations, but not useful for our purpose because their foreign trade 
is such a small proportion of their total trade. 

A table has been compiled by the Economic Section of the League 
of Nations which shows the banking strength of 32 of the principal 
nations of the world, originally expressed in their currencies as of the 
end of 1925, but translated into dollars at the then current rate of ex- 
change. This table has been hybridized, for lack of other data, by 
using figures of 1927 and later for gold holdings and note circulation. 
Certain facts stand out very clearly and should be emphasized: First, 
that out of an estimated world toval of combined note circulation and 
bank deposits of over 103 billion dollars, the United States had over 
60 billion, or about 58 per cent of this total. Second, that the next 
wealthiest trading nation, Great Britain, whose deposits are next most 
nearly ascertainable and next largest to those of the United States, had 
combined notes and deposits of less than 14 billion dollars, less than 
one fourth of those of the United States, and only about 13 per cent 
of the world’s total. Third, that in considering France, economics 
must be merged with the national defense. 

What now concerns us is whether the massing of gold reserves in the 
Federal Reserve banks plus our share of the new monetary gold mined 
each year will provide the gold base for the necessary and usual annual 
expansion of credit to carry on the business of the country at the present 
level of prices, or at a higher level, for a number of years to come. 

There are two ways of approaching the problem. Assuming that we 
take no new gold, how long can we live on our own fat before our 
federal reserve ratio of note and deposit liabilities reaches, say, 50 
per cent? Or if we do take enough new gold each year to provide the 
base for our necessary annual expansion of credit, will there be enough 
new gold left to perform a similar office for the rest of the world? 

As to new gold produced, there seems to be some agreement that for 
several years it will be about 400 million dollars a year, as it was last 
year,' of which the industrial arts and India will take about half; leav- 


1 Federal Reserve Bulletin, July, 1928, p. 447. 
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ing on this calculation only about 200 million dollars for the monetary 
use of the rest of the world. 

How much does the United States need? For the past five years, 
the average annual amount of new monetary gold or Federal Reserve 
credit required by the United States has been 110 million dollars,’ or 
about 55 per cent of the world’s supply. 

Now suppose, as last year,’ the United States took none of the new 
monetary gold mined; how long can we subtract 110 million a year 
from our own surplus gold and still feel secure? 

The weekly statement of the twelve Federal Reserve banks combined 
for August 15, 1928 (when this is written), showed a ratio of gold to 
combined note and deposit liabilities of 69.7 per cent. This leaves 
nearly 800 million dollars of gold before the reserve ratio shall reach 50 
percent. In addition, a billion dollars of gold certificates (if none were 
hoarded) substituted for by Federal Reserve notes with a gold cover of 
50 per cent leaves 500 million more gold which we could use if we 
wished. This total of additional, usable gold amounting to 1,300 mil- 
lions * divided by 110 million leaves us a prospective supply without 
touching any newly produced gold for over ten years, assuming, of 
course, no change in the decreasing use of currency or in the increasing 
use of time deposits. 

Again, suppose we take 110 millions annually from the supply of 
newly mined gold. That is 55 per cent of the minimum of 200 million 
which we may expect to be available annually. Our combined note 
and bank deposit liabilities are about 58 per cent of the world’s total, 
and growing at a distinctly higher rate than that of the other countries 
of the world. It would thus seem that if we can get along on 55 per 
cent, the other countries could get along very easily on 45 per cent of 
the new monetary gold annually produced. 

As to England, the best measure of the growth of trade is the London 
Banks’ Clearing Index, which shows a steady growth (war time ex- 
cepted) of about 3 per cent per annum for the past thirty years. In 
anticipation of her recent currency amalgamation, the gold stock of 
the Bank of England has been increased from 170 million dollars in 
19134 to well over 800 million dollars, or five times.® 

Thus, with the United States containing ample gold cover pos- 
sibilities for inflation, together with England and three of Profes- 
sor Kemmerer’s countries (recently reorganized financially), all 


aggregating over 73 per cent of the world’s banking strength, we 


1 Monthly Review of the Federal Reserve Bank of New York, May 1, 1928, p. 33. 

2 Federal Reserve Bulletin, July, 1928, p. 447. 

a 200 million of gold certificates were hoarded, the 1,300 million would, of course, be reduced to 1,100 
million. 
4 Committee on Indian Currency and Finance, p. 293. 
5 New York Times, September 14, 1928. 
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may dismiss from our minds any fear of a world shortage of monetary 
gold. 

In a prepared statement submitted by Governor Strong to the 
House Committee, on Banking and Currency in April, 1926, it was 
stated! “that in the fifty years from 1875 bank deposits? have on the 
average increased 7 per cent a year. The following are the figures 
showing the rate of increase during the past five years, ended June 30, 
as nearly as they can be computed: 


nee er ere eee 5. % 
Se rr ee eee ee eae rere 7.5% 
I i ce Gr te Aaa racgen Ors te aa taeis aie Cn en 7. % 
NL Wie sia ala a alata hee ata & wees Be ae 9.% 
1926 (partly estimated).............. 7. %” 


These figures average about 7 per cent for the five years. Why 7 
per cent? 

With the thought in mind that there should be some definite rela- 
tion between the yearly increase in production and trade and the 
yearly increase of bank credit under a managed, as against a fortuitous, 
credit and currency system, I turned first to the estimates of the 
national income compiled by the National Bureau of Economic Re- 
search, and this is what I found*—that in the eighteen years from 
1909 to 1926, the total current income of the people of the United States, 
measured by a 1913 dollar of stable purchasing power, increased from 
28.2 billion to 52.9 billion, or 87 per cent. If the increase had been 
at the rate of 4 per cent compounded annually, the percentage of in- 
crease would have been 102 per cent instead of 87 per cent. Thus 
the rate of growth of the national income is somewhat less than 4 per 
cent—certainly not 7 per cent. 

Then I turned up the notable Day and Thomas index‘ of the physi- 
cal volume of manufactures and found the increase for the twenty-five 
years from 1899 to 1923 to have been 163 percent. If the increase had 
been at the rate of 4 per cent compounded annually, the percentage of 
increase would have been 166 per cent, which shows a rate of growth of 
manufactures of a tiny fraction under 4 per cent a year—certainly not 
7 per cent. 

Now, if the increase in bank credit has been at about 3 per cent a year 
faster than the increase of production and trade, the general level of 
prices should reflect that increase. And so it does. 

The United States Department of Labor’s Index of Prices of Com- 

1 Page 473. 
? Individual deposits, all banks. 


* News Bulletin of National Bureau of Economic Research, February 21, 1927, p. 2. 
* Department of Commerce Census of Manufacturers’ news release of May 4, 1927. 
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modities at Wholesale shows an average annual rise from 1896 to 1913 
of 214 per cent, and from 1914 to 1927, close to 3 per cent. The 
Index of the General Level of Prices of the Federal Reserve Bank of 
New York! from 1913 to 1927 shows an average annual increase of just 
under 4 per cent. The estimates of the current income of the United 
States by the National Bureau of Economic Research? show for the 
eighteen years from 1909-26 an apparent rise in prices of about 4 per 
cent a year, compounded annually. Why, then, an average annual 
increase of bank credit of 7 per cent? 

The story for 1927 is the same as for 1924, but the conditions of 
1927 were fortunately less serious, less severe, less fraught with possi- 
bilities of disaster. During the first six months of 1927, loans and in- 
vestments of all banks increased by 1,705 millions, as compared with 
an average of only 1,261 millions for the first six months of the previous 
three years; deposits in all banks increased 1,603 millions; member 
bank reserves increased 70 millions. But as industrial conditions 
showed a very definite recession, and as index after index indicated less 
increase of production than normal growth, then, in the last six months 
of 1927, the Federal Reserve authorities supplied the member banks 
with additional reserves of 234 millions,* on which base of credit, loans 
and investments of all banks increased 1,700 millions and deposits, 
1,267 millions. 

The indexes which I have used indicate that the volume of produc- 
tion and trade for the last six months of 1927 would require but little 
credit in addition to what had been extended in the first six months of 
the year. So there was certainly a billion dollars and perhaps more of 
credit in the money market than business could use, and it went where it 
had gone in 1925, into the stock market. 

So I submit my conclusion that the formula against inflation and 
deflation is a proper ratio between the increase of credit and the 
increase of production and trade. 

1 Review of Economic Statistics, February, 1928, p. 12. 


2 News Bulletin, February 21, 1927, p. 2. 
8 Annu Report Federal Reserve Board, 1927, p. 107. 
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| By W. Ranpo.rx BurGEss 


It is interesting that at the last meeting of the Statistical Association 
we should have had two such careful analyses of the gold problem, both 
arriving at the conclusion that the world’s supply of gold is likely to be 
adequate to its requirements, looking into the future. They present a 
reasoned argument which cannot be ignored. 

Dr. Goldenweiser has performed a service in coining a new term for 
the present status of banks of issue, namely, ‘‘the gold reserve stand- 
ard’”’ under which gold is used for reserves but not for currency. This 
term calls attention to the fact that the gold standard which we are now 
contemplating is something quite different from the old gold standard, 
and all computations must take account of this difference. 

Both of the papers appear to agree that the problem of preventing 
gold inflation or gold deflation is a problem of administration, and that 
little legislation is probably required. In the course of these papers 
and previous papers presented at this meeting of the Statistical and 
Economie Associations, various formulas have been offered as guides 
' for central bank administration: the formula of price stability, the 
formula of adapting the increase in the volume of credit to the increase 
in trade, and the formula of observing the effect of credit increments 
| upon the volume of production. The citing of various formulas sug- 
| gests the generalization that central bank policy cannot be satisfied 
with any single formula, but under changing conditions will probably 
need to consider various aspects of the credit and business situation, 
giving different weights to the various factors at different times. 

As compared with previous periods, the central banks of the world 
have vastly improved facilities for coéperation. Already long strides 
have been made from the pre-war situation in which the central banks 
were isolated from one another, for now the operating officers of the 
principal central banks have established an acquaintanceship and a 
method which at least opens the way to codperation. Also, the high 
quality of personnel in the important positions of the principal central 
banks of Europe is a further reason for anticipating an intelligent and 
vigorous attempt to deal with the gold problem. 

At the same time it is desirable to recognize the fact that there are 
distinct limitations to complete codperation between central banks. 
Each central bank primarily serves its own nation, and in determining 
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its policy must, first of all, consider its domestic problems. The present 
situation furnishes an excellent illustration. From the point of view 
of world price stability and from the point of view of the monetary and 
business situation in England and Europe generally, easy money rates 
in the United States are much to be desired. But today the reserve 
system finds it impossible to coéperate with the Bank of England to the 
full in this matter because we have a domestic expansion in the use of 
credit which makes easy money of questionable desirability. Instances 
of this sort are constantly arising and may over some periods quite 
defeat efforts toward the codperation of banks of issue. This is simply 
another way of saying that the problem is a very practical one in which 
policies must always be compromises, because every situation is com- 
plex and various phases of any existing situation call for differing 
solutions. 
II 


By Lionet D. Epre 


American authorities, in contrast with British authorities, tend to be 
very optimistic about the adequacy of the future world supply of gold. 
Partly because of the unfavorable outlook for an increase in gold pro- 
duction, but more especially because of the unfavorable outlook for 
economies in the use of gold, I believe that the problem of the next five 
or ten years is likely to be gold scarcity rather than gold surplus. One 
of the most recent indications of the world’s unwillingness to economize 
in gold usage is the determination of the larger countries to reject the 
gold exchange standard and to grow up to a full gold standard as 
rapidly as possible. 

Although agreeing with Dr. Goldenweiser’s proposal to abandon 
fixed reserve ratios under the gold standard, nevertheless I find a great 
deal of vagueness in the substitute proposed. The substitute must be 
some form of managed reserve ratios. This raises the question: 
Managed by what criteria? Dr. Goldenweiser adopts the formula, 
managed to meet the legitimate needs of trade. Does this formula 
mean stabilization of the stock market? Does it mean falling prices 
when costs are falling because of improved efficiency? Does it mean 
that central banks can at any time justify a policy of commodity price 
deflation by declaring that there is no additional demand for commer- 
cial and industrial credit? Many questions of equal pertinence could 
be added. My appeal is that the formula, instead of being left in a 
vague form, should be stated as explicitly and as definitely as possible. 
There seems little likelihood of clarifying the formula without further 
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legislation relative to the fundamental objectives of federal reserve 
policy. 

Mr. Brown’s ratio between increase of credit and increase of produc- 
tion is, after all, merely the index of the general level of prices. By 
adhering to his ratio formula, he places himself in the camp of price 
stabilizationists under a slightly different name. 

The world has suffered so much from inflation since 1914 that most 
authorities seem to have a bias of fear of rising prices and a sense of 
contentment with falling prices. It seems that financial authorities in 
general ascribe rising prices to monetary causes and falling prices to 
non-monetary causes. Probably the problem of the next ten years 
will be, not how to curb rising commodity prices, but how to curb falling 
commodity prices. 
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THE MARKET INFLUENCE OF THE CANADIAN 
WHEAT POOL 


By Haratp S. Parron 


The Canadian Wheat Pool, which is now engaged in its fifth year of 
interprovincial operation, is the designation popularly applied to an 
integrated system of three groups of coéperative grain marketing 
organizations: the grain delivering, the grain handling, and the grain 
selling agencies. The first of these groups embraces the four provincial 
contract pools: the Alberta Coéperative Wheat Producers, Ltd. (the 
pioneer wheat pool in Canada, which entered the market in 1923), the 
Saskatchewan and the Manitoba Coéperative Wheat Producers (both 
of which commenced handling their members’ wheat the following 
year), and the Ontario Grain Pool (organized by the United Farmers’ 
Codéperative Company of Ontario in 1927). Each of these organiza- 
tions undertakes the field work of securing five-year marketing con- 
tracts from grain growers in their respective provinces, of checking and 
supervising growers’ deliveries, and of administering the individual 
pooling accounts of their members. They are the institutions of 
ultimate control. The second group consists of the elevator subsidi- 
aries of the Western provincial pools, incorporated as the Alberta Pool 
Elevators, Ltd., Saskatchewan Pool Elevators, and Manitoba Pool 
Elevators, respectively. These three concerns own and operate over 
1,400 country elevators, contracts being made with regular line elevator 
companies for the handling and forwarding of pool grain from country 
shipping points where pool elevators do not as yet exist. In addition 
they control terminal elevators with an aggregate capacity of 32,000,000 
bushels, at the head of the lakes (with a transfer elevator at Buffalo) 
for eastbound grain, and at Vancouver and Prince Rupert for shipments 
by the Pacific route. Through these subsidiary elevator facilities, 
which have been financed entirely through interest-bearing elevator 
reserve deductions not exceeding 2 cents a bushel from growers’ annual 
returns, the physical movement of the bulk of pool grain is directly 
controlled, and is handled at cost, from point of initial delivery to 
point of export shipment. The third and coérdinating agency in the 
Canadian Wheat Pool structure, which bears the corporate designation 
of the Canadian Coéperative Wheat Producers, Ltd., functions as the 
Central Selling Agency for the four provincial pools, taking documen- 
tary delivery of the grain forwarded by the latter to the terminals; 
making sales, partly on the Winnipeg and Calgary Grain Exchanges, 
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but mainly through overseas selling agencies; and prorating its net 
receipts to the respective provincial pools for periodic distribution to 
the members from whom the grain originated, and by whom the Cen- 
tral Selling Agency is itself controlled. 

The name, Canadian Coéperative Wheat Producers, suggests a 
greater degree of commodity specialization than actually exists, inas- 
much as since the beginning of its second year, the Central Selling 
Agency has also maintained a Coarse Grains Division for handling oats, 
rye, barley, and flax, which in Saskatchewan and Manitoba are covered 
by inclusive coarse grain contracts, and which in Ontario are signed up 
jointly with wheat. The greater proportion of these feed crops, how- 
ever, are consumed on Canadian farms, and the total value of coarse 
grains sales by the C. S. A. last year was only 6 per cent of its wheat 
sales. In this discussion, therefore, attention will be focussed exclu- 
sively on pool marketing of wheat grown in the Prairie Provinces. 

The Western Wheat Pools, which with the present crop season have 
entered on their second five-year contract period, have a combined 
contract membership of over 140,000, equivalent to approximately 
three out of every five wheat growers in the Prairie Provinces. During 
the last three crop years the Central Selling Agency has handled be- 
tween 51.5 and 53 per cent of all wheat market deliveries in the Western 
Inspection Division. For the crop year 1927-28 its wheat marketings 
amounted to 215,000,000 bushels. Since Canada today contributes 
about 40 per cent of the world’s export surplus of wheat, the Canadian 
Wheat Pool thus controls about one fifth of all wheat entering into 
international trade. 

With these facts in mind as to the organization and degree of market 
participation represented by the Canadian Wheat Pool, we may ex- 
amine the form and extent of the advantages which it has sought to 
secure for wheat growers through such commodity control. In two 
fundamental respects the Canadian wheat situation differs from that in 
the United States. In the first place, from 70 to 75 per cent of Can- 
ada’s wheat crop enters into export trade (either in bulk form, or as 
flour), whereas 80 to 85 per cent of the American wheat crop is normally 
consumed at home, only the less desired milling grades being exported. 
For Canadian wheat growers, therefore, any policy of seeking to raise 
domestic prices above world levels, through the McNary-Haugen de- 
vice of tariff protection and surplus dumping, is out of the question. In 
the second place, while farm cost and price conditions have served to 
bring about a contraction of the American wheat crop acreage by 
approximately one fifth between 1919 and 1927, the area sown to wheat 
in Western Canada has expanded by one third within the same period. 
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This in itself is fairly conclusive evidence that wheat growing in 
Western Canada has not generally been unremunerative, even at post- 
war prices. The codperative efforts of Prairie wheat producers, there- 
fore, have been less concerned with raising domestic prices than with 
securing the largest possible share of the full world competitive value of 
their product. Far from desiring to eliminate the “‘surplus,’’ they have 
exerted themselves to develop broader export outlets for an increasing 
surplus of a staple in the specialized production and handling of which 
they enjoy a comparative advantage. 


THE POOL AS A WORLD MARKET FACTOR 


Although the Canadian Pool controls approximately one fifth of the 
wheat entering into international commerce, the extent of its potential 
influence over world wheat prices is much less than such proportion 
might suggest. The supply with which Canadian wheat must compete 
is not merely the exportable surpluses of other countries, but also the 
domestic production of the importing countries themselves. In this 
connection, it may be noted, the Pool maintains a permanent represen- 
tative at Buenos Aires, to keep the C. S. A. continually and intimately 
informed of crop and marketing conditions in the Argentine, Canada’s 
principal competitor in the wheat export trade. With a view to dealing 
as directly as possible with buyers in importing markets, and to realiz- 
ing the full competitive premium which Canadian hard red spring wheat 
normally commands in the milling trade, the Pool maintains offices in 
London and Paris through which sales are made directly to British and 
French milling firms. In addition a system of agency connections has 
been built up in ten other European countries, as well as in the Orient, 
Mexico and Brazil. By virtue of the large volume under its strategic 
control, and of the ramifications of its intelligence and selling connec- 
tions, the Pool is able to exercise a certain influence in keeping prices in 
different markets more closely in line with each other and to realize 
the fullest competitive values for its commodity. 

As is well known in foreign grain trade circles, prices on import 
markets are often temporarily disturbed through the arrival in port of 
large, unsold cargoes sent forward on consignment by overseas ex- 
porters. Under such conditions the consignor’s agent must generally 
sell at the buyer’s price. The Canadian Pool, according to a recent 
statement by its general sales manager, has practically eliminated the 
exporting of consigned cargoes, so far as its own grain is concerned. 
The Central Selling Agency has, in fact, reached the position where it 
can quote its own daily selling price, the policy, as laid down by its 
directors, being that of one price to all buyers on the same day (allowing 
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of course for shipping costs). While the prices quoted by the Pool are 
necessarily governed by broad competitive and seasonal conditions, its 
day-to-day stabilizing influence in world markets has been recognized 
by the grain trade itself. 


THE POOL AND THE WINNIPEG MARKET 


The direct selling policy of the Pool has tended to keep Winnipeg 
prices more closely in line with those in import markets. Private ex- 
porters are naturally interested in buying wheat for shipment at as 
wide a spread as possible below world prices. Larger operators, it is 
known in the trade, may resort at times to more or less concerted short 
selling with a view to depressing temporarily Winnipeg prices, which in 
turn are reflected in lower returns to farmers at country points. The 
Pool, on the other hand, securing its grain, as it does, through con- 
tractual deliveries from its members, instead of through purchases on 
the Exchange, has no “‘bear”’ interest in the market. Its constant 
concern is to get all that its wheat will command, whether at home or 
abroad. In selling the greater part of its holdings directly to overseas 
buyers, the Pool has narrowed correspondingly the volume of wheat 
offered in the Winnipeg cash market, so that millers or short sellers 
have found it necessary at times to offer appreciable premiums for 
certain grades. In so far as the Pool has been influential in strengthen- 
ing Winnipeg cash prices, it has of course benefited the non-pool 
farmers as well as its own members. 

It was an auspicious conjuncture for the Pool that its initiation coin- 
cided with the world, as well as Canadian, short wheat crop of 1924, 
when prices turned upward after four years of persistent decline. For 
that year the average net price realized by the Pool was $1.66 a bushel 
(basis, No. 1 Northern). In view of the continued expansion in the 
world’s wheat production since 1924, as shown by the following table, 
the pool prices of $1.45, $1.42 and $1.424%4 for the last three years 
indicate a greater degree of year-to-year stability than might be 
expected from the supply figures. 








World's wheat Ave. pool price 














Crop Canadian crop (bus.) production (bus.) No. 1. Nor., Ft. William 
SRP 275,000,000 3,467,600,000 $1.66 
1925 ae ni 395,476,000 3,919,431,000 $1.45 
ee od 407,136,000 4,171,000,000 $1.42 
ce ec tes 487,000,000 4,207 ,000,000 $1.42% 








The chart of monthly average prices on the Winnipeg Exchange for 
these years does not suggest that the range of month-to-month fluc- 
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tuations has been appreciably narrowed under the operation of the 
Pool. With the exception of 1924, every year shows a more or less 
abrupt price decline during the early months of each new crop year, 
with an upward movement generally in evidence after the new year, 
when the bulk of the crop has left the farmers’ hands. 

Although the participation of the Pool cannot be said to have 
caused Winnipeg Grain Exchange quotations to be less sensitive regis- 
ters of speculative judgments of changing supply and demand condi- 
tions, it does serve to relieve its individual farmer-members of the 
necessity of guessing the fluctuating market. The farmer turns over to 
the experts of the Central Selling Agency the task of adjusting sales to 
changing seasonal prices so as to realize the highest possible average for 
its crop handlings. In holding back from the market when current 
prices are weak and in selling freely when prices show greater strength, 
the Pool may help to stabilize returns to its members, even though 
week-to-week prices may not be stabilized. 

The following table shows the relationship between the average 
monthly Winnipeg cash prices and the monthly sales of the C. S. A. 
for the past two years. 








1926-27 1927-28 




















Ave. cash price Monthly sales | Ave. cash Monthly 
No. ee (millions bus.) Month price sales 
143% 10.4 | September 145% 15.4 
143% 14.8 October 144\% 19.5 
141 20.5 | November 145% 25.2 
1334 20.1 December 140% 11.8 
13534 17.3 | January 142% 13.6 
135% 13.8 | February 142% 24.2 
139% 14.5 | March 148% 25.6 
142% 15.6 ] April 15044 22.6 
145% 21.8 May 157 17.4 
155% 14.3 June 142% 18.1 
161% 7.3 July 130% 17.0 
162% 17.1 August 12.4 
159% — 
187.4 222.9 

















While over 60 per cent of the Pool’s total handlings of the 1926 crop 
were delivered to the C. 8. A. before the first of January, two thirds of 
the sales were made after that date, when Winnipeg prices were at 4 
considerably higher level than in the fall months. In fact, between 
January and the beginning of the new crop movement the Pool enjoys 
a very substantial measure of control over the available market supply, 
so that its influence is fairly dominant during that period of the year. 
Conditions of world competition make it essential to sell a large portion 
of the Canadian crop before the southern hemisphere crops come 
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forward after the turn of the calendar year. The Pool’s strategy, how- 
ever, has been to move the bulk of its holdings to lower lake or seaboard 
positions before the close of inland navigation when transportation costs 
are lower, so as to be able to forward its holdings freely and promptly 
to European markets in response to the price situation. 


THE POOL AND THE FARMERS’ RETURNS 


Statements have been issued from time to time by the Northwest 
Grain Dealers Association showing that the average price realized by 
the Pool has been less than the average of the daily closing cash prices 
for the year on the Winnipeg Grain Exchange. Thus it was pointed 
out that for the crop year 1924-25, the latter amounted to $1.71, 
compared to the Pool net price of $1.66; while for the crop year 1925-26 
the respective figures were $1.51 and $1.45; for 1926-27, $1.46% and 
$1.42; and for 1927-28, $1.4654 and $1.4214. An unweighted average 
of daily closing prices on the Exchange does not represent, however, an 
average of the prices received by growers. Such prices, moreover, are 
applicable only to farmers shipping in carload lots for commission sale, 
either on arrival or from terminal storage. From them must be de- 
ducted the commission rate of one cent a bushel, as well as cost of 
terminal storage, interest and insurance charges, equivalent to 114 cents 
a bushel a month, where the farmers’ grain is held at terminals for the 
higher prices of the later months. The Pool’s prices, on the other hand, 
are net, after all selling, terminal, and interest charges have been met, 
these items representing an average differential of 234 cents below 
gross pool prices. Most of the farmers’ consigned wheat, however, 
is sold on its way to the terminal. If the weekly receipts of con- 
signed wheat at the terminals be taken as a measure of the seasonal 
volume of sales of non-pool consigned grain, and if the cash prices of the 
corresponding weeks be weighted by such deliveries and an average 
allowance of 31% cents per bushel for carrying charges be made, the 
average prices realized by non-pool carload shippers and the Pool are 
found to be as follows: 








1924-25 1925-26 | 1926-27 





Price paid for non-pool consigned wheat............. $1.61 $1.38% $1.39 
Net price paid by C. 8. A. to provincial pools........ 1.66 1.45 1.42 








The carload shipper, however, is in a much more favorable marketing 
position than the wagon-load seller who must sell his grain “‘on street’ 
to local elevators. Fully half of the wheat marketed in Western 
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Canada is delivered and sold locally in wagon-load lots. Practically 
all street grain is bought in accordance with daily price lists sent out by 
the Northwest Grain Dealers Association (in Manitoba and Saskatche- 
wan) or the Western Grain Dealers’ Association (in Alberta). Most 
street prices are based on the ‘‘future’’ for the month in which cash 
purchases are being currently hedged. The spread between street and 
track prices always becomes greater in the late fall period, in response 
to the buyer’s diminishing chances of getting his grain forwarded to 
terminal position before the close of lake navigation. During the rush 
movement, when most small farmers find it necessary, under pressure 
from creditors, to sell their wheat, the spreads may run from 5 to 15 
cents or more, while at the same time the basic Winnipeg prices are 
generally at their lowest seasonal level. By taking the actual street 
price lists sent out daily by the Western Grain Dealers’ Association, and 
weighting the weekly averages of such prices for No. 1 Northern, ap- 
plicable to points having a 27-cent freight rate to Fort William, by the 
volume of farmers’ deliveries at country shipping points for the corre- 
sponding weeks, Pool statisticians arrived at the following ‘‘true 
average” prices paid for street wheat by the grain trade. These, it 
will be seen, are substantially below those actually distributed by the 
Pool. 











1924-25 1925-26 | 1926-27 “= i 1927-28 
| 
| 
Average grain trade price........... $1.4334 $1.1934 $1 17 17% $1 .1834 
RR AEE RR 1.46 1.25% Rs i 1. 283/10 











The above street prices are those paid by the Alberta Pool. It should 
be noted that the substantial differential of 94% cents for 1927-28 is 
affected by two factors: (1) Alberta Pool payments are based on Van- 
couver freight rates, which in the above case are 4 cents lower than 
Fort William rates on which grain trade lists are based; (2) the Alberta 
Pool price for this year includes a patronage dividend of 4 cents a 
bushel paid on street wheat deliveries through pool elevators. 

Most street grain is marketed in the fall months when prices are 
generally lower. The pool farmer, however, even though he may make 
delivery and receive his initial payment at this time, is assured of 
obtaining final settlement on the basis of the average price realized for 
the season. The non-pool street seller, it is true, receives full cash 
payment at time of sale. He generally does so, however, at a very 
heavy seasonal discount. 

Apart from benefits which the pool may be able to secure for its 
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members through realizing higher average prices or reducing unit selling 
costs, it has tended to increase growers’ net returns through the opera- 
tions of the provincial elevator subsidiaries. Last year 56 per cent of 
all wheat delivered by pool members to country elevators was handled 
through pool elevators, while practically all the grain marketed by the 
Central Selling Agency was handled through pool-owned terminal 
elevators. Under the pool elevator system all elevator surplus earnings 
are returned to or credited to pool patrons as patronage dividends. 
Last year the Saskatchewan Pool Elevators alone refunded a total of 
$1,430,792 in excess handling and storage charges to pool patrons, 
equivalent to 1144 cents per bushel. In Alberta a patronage dividend 
of 4 cents a bushel was paid on street grain delivered through pool 
elevators. At the same time interest at 6 per cent was paid to all pool 
members on elevator reserve deductions, through which the capital 
invested in pool elevator facilities has been entirely obtained. Fur- 
thermore, pool elevators in Manitoba now handle wagon-load deliver- 
ies on practically the same tariff basis as grain delivered in carload lots, 
so that the spread on street grain has been virtually eliminated—a 
matter of very material importance to the small producer. 

Pool farmers have also benefited substantially in that the spreads 
between grades are those actually realized in the pooling of each grade 
and subgrade. In grain trade street lists, discounts on off-grades must 
necessarily be taken in advance, based on prospects of mixing and 
resale, and taking into account risks of change of grade in government 
inspection. Thus in the Western Grain Dealers’ Association’s street 
lists for 1927-28, the average discount on No. 1 Tough was 8% cents 
below the straight grade price, and on No. 1 Smutty, 17% cents. 
On pool wheat the corresponding discounts reflected in final prices were 
414 cents and 8 cents respectively. 


SUMMARY 


Although the stabilizing influence which the Pool has been able to 
exercise on world wheat prices is decidedly limited, the system does 
serve to ensure that pool members will receive the full competitive 
value of their wheat in world markets, less the actual cost of getting it 
there. So far as the operation of the Pool tends to narrow seasonal 
fluctuations on the Winnipeg market, and to keep prices there more 
closely in line with those in world markets, it benefits non-pool farmers 
as well as its own members. The farmer also benefits in so far as the 
competition of the Pool causes line elevator companies to narrow their 
spread on street grain, in order to attract or retain farmer patronage. 
Non-pool carload shippers who by good luck or good judgment sell 
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their grain at the high points of the market may indeed realize higher 
prices than pool shippers, who receive the average price for the season. 
The latter, however, are relieved of all uncertainty as to when to 
market their grain. It is the street seller, who represents the majority 
of producers in Western Canada, that has benefited in the greatest 
degree under the pool system of marketing. 

It is quite beyond the power or intent of the Canadian Wheat Pool 
to raise prices by reducing the supply produced. It is not in a position 
to raise domestic prices above world levels, nor can it appreciably 
influence world prices. What it can do and is doing, is to secure for its 
members all that consumers can be induced to pay under seasonal 
supply conditions, over the widest possible market, less the actual costs 
of selling and handling, which when reduced to a unit basis are sub- 
stantially lower than those of any competing agency. Thus the Pool 
is improving wheat growers’ returns without any governmental inter- 
vention, without discrimination, and without prejudice to consumers. 
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FORECASTING CORPORATION INCOME TAX RECEIPTS 


By J. F. EBrersoue 


Corporation income tax receipts are the largest single source, and 
constitute nearly one third, of the federal tax revenues. Consequently 
estimating the receipts from this source is of prime importance. In 
order to apply statistical analysis in the forecasting of such receipts, 
a method of attack is being developed as herein outlined. The chief 
difficulty has been the lack of adequate and comparable data. The 
outline, therefore, elaborates details many of which cannot be realized 
in practice until more data are available. Much remains to be done, 
particularly in the pioneering of series from present and prospective 
administrative files and in finding the relation of these new data to 
collections and to general business statistics. The subject is treated 
throughout as if this form of analysis had been used in all its detail in 
making an estimate as of October, 1928. 

The proposed plan logically is divided into five parts: 

1. At the outset it is desirable to make an estimate of the probable 
collections of current income tax on corporations during the then 
current calendar year. Such collections, in the main, are based upon 
the taxable incomes realized by corporations in the preceding calendar 
year (1927). Since the tax on these incomes is usually paid in four 
quarterly installments, and actual collections for three quarters are, 
therefore, known in October, the remaining quarter of the year can be 
readily calculated. 

2. The next step is to determine for 1927 the true tax base, a term 
used throughout this analysis for the statutory net income (consisting 
of the statutory tax base, or net income taxed, plus credits for size of 
net income) plus the prior year loss deductions. The net income taxed 
is obtained by applying the tax rate (or rates, if there has been a change) 
to the actual collections, after adjustments in the latter, consisting 
primarily of the addition of the amount of probable credits taken for 
prior year overassessments, the addition of the probable balance of 
taxes due at the end of the year on such incomes but not yet collected, 
and the subtraction of taxes collected on fiscal year returns for special 
treatment. The other items included in the true tax base are also 
estimated. The credit for size of net income has been $2,000 for 
corporations having statutory net incomes of $25,000 or less, but was 
increased to $3,000 by the revenue act of 1928. The prior year loss de- 
ductions have ranged, since 1921, from 220 to 580 million dollars per year. 
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3. An estimate must be made of the percentages of change in the true 
tax base between the preceding calendar year and the current year, and 
between the current year and the following year, and these successive 
percentages must be applied to the true tax base as determined for 1927. 

4. The fourth step consists in reversing the second step, with allow- 
ances for probable changes, and making certain additional adjustments 
for the estimated effect during the two succeeding calendar years of 
such variable factors as the probable change in rate of audit of returns, 
a speeding-up of which increases the number of changes made in the 
actual tax liability over that returned and tends to increase the tax 
collections during the current year and before they become back taxes. 

5. The last step is to convert the estimated tax collections for each of 
the two succeeding calendar years into estimates for fiscal years. This 
is done by prorating collections over the fiscal years according to past 
experience, which shows to date that approximately half of the col- 
lections made during each calendar year are collected in each half. 
Thus the first half of the fiscal year (1929) ending on December 31, 
1928, would presumably include about half of the tax collections made 
in the current calendar year upon incomes of the preceding calendar 
year (1927), and the second half of the fiscal year (1929) ending on 
June 30, 1929, would include about half of the collections made (in the 
calendar year 1929) upon incomes of the preceding calendar year (1928). 

The second, third, and fourth steps are the most difficult, and in 
disposing of them consideration must be given to all of the evidence 
contained in the records and experience of the Treasury Department, 
as well as all of the authoritative published current material on business 
and credit conditions. 

For the purpose of estimating the probable percentages of change in 
the true tax base from year to year, some progress has been made with 
two statistical methods. One method is based upon the published 
quarterly profits of selected corporations, and the other relates current 
published business statistics and historical income tax data for cor- 
porations. The results so far obtained by these two methods are 
illuminating but not authoritative. 

The first method has been to construct an index of quarterly profits 
as published by industrial corporations, railroads, and public utilities, 
weighted according to the net incomes tabulated for these groups in the 
Statistics of Income. Appropriate consideration is given in the final 
analysis to other data reflecting conditions in trading and financial 
corporations, for which we have insufficient published reports. Al- 
though the possibilities of weighting such data to secure a more satis- 
factory forecast of the true tax base have not been fully canvassed, it 
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has been found desirable to weight the data in the ratio of two to one, 
respectively, for those publishing net profits under and over $5,000,000 
per year. 

An index of this kind is not perfect for two principal reasons: (1) very 
few small corporations (using $1,000,000 as a dividing line between 
large and small) publish statements of quarterly earnings, and (2) the 
profits shown in published statements are not necessarily the same as 
the net income returned for taxation purposes. The latter excludes 
dividends and tax-exempt interest, and the tax accounting methods 
applying to depreciation, depletion, capital improvements, donations, 
special assessments, reserves, and other items are not followed in pub- 
lished statements. 

In order to illustrate the relation between these two sets of figures, a 
comparison was made of the annual published profits of 130 corpora- 
tions included in this index and of the net incomes or deficits shown in 
the returns filed by the corporations having the identical names. 
Whereas in 1926 these 130 corporations published net earnings totaling 
$900,000,000, they returned but $838,000,000 of net income, or about 
93 per cent of the amount published. In this group in the same year 3 
corporations published deficits totaling over $220,000, but 12 returned 
deficits totaling over $7,764,000. 

These differences are not peculiar to the year 1926, as the sample 
indicated when carried back to 1922, and needless to say they are not 
due to tax evasion, but rather to the technicalities of the statutory 
definition of net income. The percentage relation of the returned to 
the published figures was found not to be uniform for these years, a 
group of 93 companies of the same name showing percentages of 83, 97, 
95, 92, and 94, respectively, for the years 1922, 1923, 1924, 1925, and 1926. 

At present the index is used merely as an aid in formulating judg- 
ments regarding conditions rather than as a definite forecast. This 
index establishes the current position at the time of making the esti- 
mates, the known recent trend, and the probable seasonal movement 
of the profits of all corporations. All of these together provide a basis 
upon which to apply conclusions obtained from other sources as to the 
probable quantitative effect of current economic conditions, and there- 
by to project the index into the future with some assurance of reason- 
ably satisfactory results. For the year 1928 this index indicates a 
probable increase of 15.2 per cent over 1927. It should be noted, 
however, that the probable increase in the true tax base must be some- 
what less, owing to the absorption of a part of the general increase by 
the corporations reporting deficits or no net income for 1927, and 
smaller deficits for 1928. 
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The second method, providing an independent source of information 
as to the probable true tax base, is being developed from such data in 
the Statistics of Income and current index numbers of business condi- 
tions as may be used for forecasting the gross income! as tabulated less 
dividends and the deductions to be made from such gross income. 

To obtain a long series of comparable figures fairly representative of 
gross income as tabulated for corporations, it would be necessary to 
make a large number of adjustments, such as increasing the gross 
income as tabulated in certain years; but the data for recent years 
provide satisfactory comparability, and the year 1923 has been used 
as a base and the analysis carried forward to the present. Some prog- 
ress has been made in carrying this analysis back to 1916. 

The gross income of corporations should increase with the growth of 
the country, and with any tendency to shift from individual and part- 
nership forms of business to the corporate form; but it is subject to 
substantial variations due to all the causes that affect the volume of 
business and the price level. As a first step, therefore, it appeared 
desirable to build up an index that would indicate the variations in the 
gross income by using a properly weighted selection of current business 
indexes of volume and price. This index approximates the gross 
income of all corporations as tabulated about two years before the 
publication of the Statistics of Income. 

After establishing the probable gross income to be returned by cor- 
porations, the deductions made, or costs incurred, in obtaining such 
income are calculated by making a separate analysis of variable costs, 
fixed costs, and inventory losses. The method for all corporations is 
applied, with necessary modifications, to the corporations returning net 
income. 

The results so far obtained by this method must be viewed as tenta- 
tive. The differences between the calculated and the tabulated net 
income are slight in the years 1924 to 1926. The calculated net income 
for all corporations is 6.78 billions for 1927 and 7.81 billions for 1928, an 
increase of 15.2 per cent. For the corporations returning net income, 
the calculated net income is 8.97 billions in 1927 and 9.91 billions in 
1928, or a decline for 1927 of 7.23 per cent and an increase for 1928 of 
10.48 per cent. 

Having arrived at a conclusion, by the use of all pertinent informa- 
tion, as to the probable percentage of change in the true tax base during 
the current calendar year (1928) it may be more practicable to make the 
second estimate of the probable change for the succeeding calendar 


1 Gross income as tabulated is not true gross ircome nor total receipts in the ordinary meaning 0! 
these terms. 
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year (1929) by a method more arbitrary and less precise. One may 
assume that the succeeding year will be the same as the last, or add a 
reasonable percentage for normal growth rather than make a more 
definite commitment as to the probable course of corporation incomes 
during the following fifteen months on the basis of the business and 
credit outlook. It should be noted that the amount of error arising 
from the use of any one of these methods for estimating the incomes to 
be realized in the succeeding calendar year (1929) is reduced by approxi- 
mately one half in its effect on the estimate of tax collections to be 
realized in the second fiscal year (1930), because only one half of the 
collections to be made on the calendar year (1929) incomes wil! mate- 
rialize in the fiscal year (1930). 

In conclusion, there are certain peculiarities in the available data that 
should be emphasized. There is a lack of correspondence between 
actual collections and the tax returned, tabulated and published, which 
is not realized by the novice who frequently uses these statistics. 
Several of the important reasons why the total tax returned and tabu- 
lated for a given year is not identical with the total of taxes collected 
for that year are as follows: 

1. An adjustment in the amount of income and tax may be made 
after the data have been taken from the original returns for the Statis- 
tics of Income; or an amended return (untabulated) may be filed. 

2. Income and profits taxes paid to foreign governments or to pos- 
sessions of the United States and taxes paid at the source are deductible 
from income taxes payable to the United States but have not been 
deducted in the amount of tax liability as tabulated in the Statistics of 
Income. 

3. The amount of income taxes in fiscal year returns included in the 
tabulation for a particular calendar year does not represent taxes 
collected during the following calendar year on such returns. 

4. Delays in payment, due to financial embarrassment, death, 
liquidation of business, or any other cause, result in collection of taxes 
after the close of the year in which such taxes are due, and in the classi- 
fication of such collections as “‘ back taxes” because they are made in a 
subsequent year.! 

The legitimate shrinkage between the tax liability returned by cor- 
porations, as tabulated in the Statistics of Income, and current col- 
lections is subject to considerable variation. It is not possible to 
determine with precision the amount by which the tabulated total of 
tax liability has varied in past years from the total of actual col- 
lections, as tax collections upon current incomes of corporations 


1 And other factors such as those mentioned above in the second and fourth steps. 
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were not segregated until July, 1927, having previously been merged in 
two groups, one containing both current and back taxes on corporations, 
and the other containing current taxes on both corporations and indi- 
viduals. 

In view of the difficulties encountered and the limited data, it would 
appear desirable to have the benefit of several years’ experimentation 
with the method described, or with other methods, supplemented by 
additional evidence, before drawing conclusions. However, it is 
necessary to make estimates every year. Consequently, for some time 
to come such estimates must be based more largely upon judgment than 
upon purely statistical methods. 
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FORECASTING HOG PRODUCTION AND MARKETING 
By S. W. RussELi 


Hog production is on a two-crop basis, spring and fall. The spring 
crop is largely marketed the following winter, and the fall crop is 
largely marketed the following spring and summer. It is, therefore, 
natural to suppose that the best way to forecast the supply of hogs 
during these two periods of the year is to determine the change which 
has occurred in each of the preceding pig crops. However, our exper- 
ience, extending over the past five years, has led us to believe that 
changes in the time of marketing the hogs within the year are sufficient 
to interfere seriously with this method of forecasting. We have, 
therefore, adopted the method of first forecasting the total supply for 
the hog marketing year ending in the fall, and then forecasting the 
probable distribution of this supply throughout the year. 


FORECASTING THE ANNUAL SUPPLY 


We have investigated a great many different methods of forecasting 
the annual supply of hogs to be slaughtered and have found a few which 
have been very useful. Not that any of them are exact or infallible, 
but taken together they give us a basis for our opinion on the outlook. 
They consist of two general types, the first being based on fundamental 
cause and effect relationship in the past, and the second being based on 
surveys of the present situation. 

The Four-Year Hog Cycle.—Hog production has been rising and 
falling in fairly uniform four year cycles for the past twenty years or 
more, as can be seen from Chart I. The first year forwhich comparable 
inspected slaughter figures are available was 1907. This has been due, 
we think, to a tendency for hog producers to change their plans as the 
result of their experience during the past year rather than because of 
present or prospective conditions. It takes about one year to produce 
the hogs after they decide on their plans. Thus, it is two years from a 
change in the fundamental conditions to a change in hog supplies at 
market. Two years up and two years down appears to be the rule. 
This rule has indicated the direction of change every year from 1907 
to date, except for a brief period just after the war. 

The Corn Supply.—The supply of corn is a very fundamental factor 
in hog production, but the effect of changes in the corn crop on the 
supply of hogs during the next year or so is not as controlling as is 
generally supposed. In the first place, it takes a year before producers 
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CHART I 








THE FOUR-YEAR CYCLE OF HOG PRODUCTICH 


Number of Hogs slaughtered under Federal 
Inspeetion, Year Ended Sept. 50. 
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react fully to the change in the supply of corn and, furthermore, they 
are also affected by the price of hogs and other factors which are often 
at variance with the corn supply. 

The Corn-Hog Price Ratio.—This is probably the most significant 
single barometer of hog production that there is. It measures the rise 
and fall in profits to hog producers and, therefore, indicates the main 
incentive for changes in production. Here, again, it is important to 
realize that producers, as a group, do not change their plans because of 
the present or future conditions but because of their past experience. 
Thus, we find that changes in the corn-hog ratio precede changes in 
hog breeding by about one year and in hog marketing by about two 
years. 

This relationship is demonstrated in Chart II, which shows that the 
number of hogs slaughtered under federal inspection changed in the 
direction indicated by the corn-hog ratio every year from 1907 to 1915 
inclusive, and from 1922 to 1928 inclusive. When matched in this 
way the average percentage difference between the actual and the 
indicated slaughter has been only about 4 per cent, both before and 
since the war (see Table I). Thus, by fall of any year we have a 
basis for forecasting the number of hogs to be slaughtered during the 
twelve months ending in the fall two years later. 


TABLE I 
THE CORN-HOG PRICE RATIO AS A BAROMETER OF ANNUAL HOG SLAUGHTER 























—  -- | Corn-hog Indicated Percentage 
slaughtered ! ratio ? slaughter error 
(thousands) (thousands ) 
| | 
EEE ar aeere 31,800 10.3 30,500 -4 
A a ate tae ara 34.774 12.7 33,500 -3 
DS omni c Lask 34,425 13.2 34,000 -1 
hia ecpeateeiaas aia ise 27,167 8.4 28,300 +4 
eae er eeepenretee: 31,305 10.2 | 30,300 -3 
ES aacrinienta: 34,132 14.5 35,700 +5 
te aa gia ak wind 33,281 13.5 34,500 +4 
Raiden inteaene 32,298 9.8 30,000 -7 
aia al apeiepatetiatebesale 36,707 14.4 35,000 —5 
W916... eee eee cece 41,382 
Seep enceneine 31 
BO shag aa ces imi 37,214 | Abnormal period due 
1919 44,023 to the war 
BT cen aca aekns vat 38,953 
eR ae apn aeeion 38,662 
NRIs 40,372 9.3 41,700 +3 
esc etc ned 50,612 14.1 47,500 —6 
i aiaetoecone 53,706 15.8 49,500 -8 
Ri peepee aernae 46,289 10.2 | 43,000 -7 
DRG sdnetudckenweess 41,149 8.4 40,300 —2 
— Aaebemabioetine neta 43.019 10.5 43,000 0 
ol ceca ahed 47,370 15.6 49,000 +3 
1929. . 13.0 


| = = 











1 Under federal inspection—years ended September 30; 1927 partly estimated. 
? The number of bushels of contract corn at Chicago purchasable with the price of 100 pounds of 
hogs, all grades, at Chicago. Average for the years ending September 30 two years previous to hog 
aughter. 
* Read from Chart II. 
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The Report on “Intention to Breed.””—Each year from 1922 to date, 
the United States Department of Agriculture, with the help of the rural 
mail carriers, has made asurvey of the fall pig crop andof “ intentionsto 
breed” that winter for the spring pig crop. Pigs born the following 
spring are not ready for market until the following winter, and since 
the spring crop is about twice as large as the fall crop, the indicated 
change in the spring crop is some indication of the probable change for 
the year, and, therefore, for slaughter during the following hog year. 
This means that in December of each year we have a basis for esti- 
mating the supply of hogs for slaughter during the twelve months 
ending in the fall nearly two years later. 

The accuracy with which these ‘‘intention’”’ reports have indicated 
slaughter two years later is shown in Table II. For technical reasons 
this report consistently overstates the probable size of the crop, but 
when reduced by 5 per cent the report has indicated the direction 
correctly every time, and the average difference between the indicated 
and the actual change was only about 4 per cent for the five years 1922 
to 1926inclusive. The accuracy of the 1927 ‘‘intention”’ report, figured 
in this way, will not be known until the slaughter for the year ending 
September 30, 1929, is available. 


TABLE II 


THE GOVERNMENT INTENTION TO BREED REPORT! AS A BAROMETER 
OF ANNUAL HOG SLAUGHTER 











P a te oy a . 
- ercentage in hog slaughter mount the 
Year when report change Reduced , year ending estimate was 
was made reported 5 per cent Septemger 30, over or under 
two years later? | actual slaughter 
ee eee +16 +11 + 6 +5 
SRS ee eee —- § —10 —14 +4 
hs ica cso etree ec adamiiora's —10 —15 —11 —4 
SS +11 + 6 + 5 +1 
NS sec iad Shee nies +9 +4 +10 —6 
1927. +1 —4 ge 
1928. + 3 —- 2 























1 Compiled by the United States Department of Agriculture from a large number of reports obtained 
from farmers by the rural mail carriers. 

2 The amount of this reduction was based on the experience from 1922 to 1926 inclusive. 

+ For instance, the report of December 1, 1922, indicated the spring crop of 1923 and hence was com- 
pared with slaughter year ending September 30, 1924. 


The Government Spring Pig Survey.—Each spring from 1922 to 
date, the United States Department of Agriculture has obtained reports 
from a large number of hog producers on the size of their spring pig 
crop. Since the spring crop is the principal crop of the year, it may be 
used as a barometer of annual slaughter during the following hog 
marketing year. The actual slaughter has usually turned out to be 
slightly larger than the amount indicated by these surveys, but when 
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we allow 4 per cent for this difference we find that they have been a 
remarkably dependable barometer, as shown on Table III. The di- 
rection has been right every time and the average difference for the six 
years has been only about 3 per cent. 


TABLE III 


THE GOVERNMENT SPRING PIG SURVEY AS A BAROMETER OF ANNUAL 
HOG SLAUGHTER! 














Percentage change 

Percentage in hog slaughter Amount the 

Spring pig crops of change Increased year ending estimate was 

, reported 4 per cent ? September 30, the over or under 

following year? | #ctual slaughter 

ee eae ee +14 +18 | +25 -7 
Ee a oada amie +6 +10 +6 +4 
errr y —17 —13 a +1 
1925. . -11 —7 —11 +4 
ES hac nee viene 0 +4 +5 =} 
1927... +2 +6 +10 atl 

















t Compiled by the United States Department of Agriculture from a sien number of reports obtained 
from farmers by the rural mail carriers. 
? The amount of the increase was based on the experience from 1922 to 1927, inclusive. 
he the spring pig crop of 1922 is compared with slaughter during the year ending Sept- 
ember 


There are various other barometers of annual hog production and 
marketing, but these five methods will serve asexamples. Using these 
barometers and several others, we have been able to forecast annual 
supplies for the past five years with an average error of about 5 per cent. 
You will notice that our error was slightly larger than the differences 
between the above barometers and the actual slaughter after making 
the adjustments for level and bias, etc. This was natural in view of the 
fact that such adjustments car seldom be made to conform to future 
events quite as accurately as to past ones. 


DISTRIBUTION WITHIN THE YEAR 


The most important thing to know about the time of marketing hogs 
within the year is whether the winter supply will be heavy or light as 
compared with the following summer. Many more hogs are marketed 
during the winter months than during the summer. This makes it 
necessary for the packing industry to carry over the excess supply from 
the winter for consumption during the following summer, and therefore 
it is very desirable to know during the storing season in the winter 
whether the shortage the following summer will be large or small. 
Failure to store the proper amount causes serious losses at times. 
We must, therefore, forecast not only the probable supply for the year 
but also the way it is going to be distributed as between winter and 
summer. Many factors affect the time the hogs come to market, but 
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apparently the corn supply and the corn-hog ratio are very controlling. 
At least they are very barometric, as can be seen from Charts III and 
IV. 

We have found that if we allow for the combined influence of (1) the 
corn supply, crop plus the carry over of old corn, and (2) the corn-hog 
price ratio during the previous July to September inclusive, we can fore- 
see the winter proportion of the annual supply very well. A simple way 
of doing this is shown on Chart III. This chart shows these two factors 
plotted together and upside down. A simple average of the two lines 
indicates the change in the winter proportion with a surprising degree 
of accuracy, as can be seen on Chart IV. The percentage error aver- 
aged only about 2 per cent before the war and less than 2 per cent 
since the war (see Table IV). 


TABLE IV 


THE CORN SUPPLY AND CORN-HOG RATIO AS A BAROMETER OF THE 
WINTER PROPORTION OF HOG SLAUGHTER 








Corn supply, 





Actual Tr Corn-hog Indicated Percentage 
: billions of . _ b 

proportion ! bushels 2 price ratio * proportion error 
RE 58.7 3.02 13.1 59.0 + .6 
SE 62.4 2.64 10.5 65.0 +4.2 
EP 67.4 2.61 8.5 67.0 — 5 
RE 62.4 2.65 11.5 64.0 +2.7 
Fe 57.6 3.00 14.4 58.5 +1.8 
i pncvinewae 66.0 2.65 10.7 65.0 —1.5 
EP 61.0 3.19 10.9 60.0 —1.6 
SSIES 64.8 2.58 12.3 64.0 —1.3 
PG paenanies 65.3 2.75 11.6 -63.0 —3.5 





Abnormal period due to the war 








| rere 61.8 3.35 10.1 61.5 — .5 
a 59.0 3.35 14.5 58.7 — .5 
61.7 3.07 14.1 61.0 —1.0 
Dw avetcenace é 65.4 3.11 8.7 65.0 — .5 
a ae 68.1 2.41 7.7 70.7 +3.8 
eee 63.3 2.96 13.1 62.5 —1.2 
{eer 60.3 2.83 15.1 62.0 2.8 
Serr 66.2 2.88 9.3 65.5 —1.0 
ne 2.89 a3.8 64.5 [| = coeee 























1 Proportion of October to April inclusive to the year ended September 30. Based on slaughter 
under federal inspection. 1907 estimated. 

2 Crop plus November 1 old corn—concurrent. 

* July to September inclusive, previous summer, at Chicago. 

‘Based on a simple average of the corn supply and corn-hog ratio. The average was made by 
pee Seens the distance between the two lines on the chart and the indicated proportion was read 
rom chart. 


Of course, it is much easier to ‘‘forecast” in the past than for the 
future, as all of those who have tried it know. But an understanding of 
the changes which have occurred in the past do serve as a fundamental 


basis for judgment on the probable future trend of events. By using 
methods similar to those described above, we have been able to forecast 
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CHART III 
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the supply of hogs by seasons during the past five years within about 
5 per cent on the average, which is considered close enough for most 
policy-making purposes. 


THE PRESENT OUTLOOK 


An example of how the above methods may be applied to the present 
situation may be of interest. The outlook for the year ending Septem- 
ber 30, 1929, may be estimated as follows: 

1. An extension of the uniform cycle line on Chart I suggests a 
decline for 1929 of about 5 per cent. 

2. The corn-hog price ratio for the year ending September 30, 1927, 
was 13.0. When plotted on Chart II it also indicates a decline in hog 
slaughter for 1929. The indicated decline by this method is about 
6 per cent. 

3. The report of intentions to breed during the winter of 1927-28, 
compiled by the United States Department of Agriculture as of Decem- 
ber 1, 1927, indicated an increase of 1 percent. But when this figure is 
reduced by 5 per cent, as past experience indicates it should be, it 
indicates a decrease of about 4 per cent. 

4. The government spring pig survey, made as of June 1, 1928, 
indicated a decrease of 7 per cent. But when this is raised by 4 per 
cent based on past experience, it indicates a decrease of about 3 per cent. 

Thus, all of these barometers indicate a decrease, the indicated 
amounts of which are 5 per cent, 6 per cent, 4 per cent, and 3 per cent 
respectively. Since they agree so closely, a simple average of about 
5 per cent ought to be fairly dependable. If they had varied by con- 
siderable amounts, they should have been weighted according to their 
past accuracy. 

Total slaughter under federal inspection last year amounted to 
47,370,000 head. A 5 per cent decrease would mean about 45,000,000 
head for the year ending September 30, 1929. 

As to the distribution of these hogs within the year, the corn-hog 
ratio during July to September, 1928, was higher than during the same 
period in 1927. The corn supply this winter is about the same as last 
year. Plotting these two factors on Chart III and taking a simple 
average of them, we find that they indicate a slightly smaller winter 
proportion than last year, about 64.5 per cent of the year; 64.5 per cent 
of the indicated supply of 45,000,000 head for the year indicates 4 
supply for the winter period from October, 1928, to April, 1929, inclusive 
of about 29.000,000 head, which would mean a decrease of about 8 per 
cent from the previous winter. This would leave 16,000,000 head to be 
slaughtered from May to September inclusive, which would be about 
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the same number that was slaughtered last year during those months. 

To summarize, the above methods indicate a decrease of 5 per cent 
in the number of hogs to be slaughtered under federal inspection during 
the year ending September 30, 1929, as compared with the previous 
year; a decrease of about 8 per cent for the winter, October to April, 
and a supply for the period May to September of about the same num- 
ber as were slaughtered during that period in 1928. 

Of course, it is much easier to explain past events than to forecast 
future ones, and this year may prove to be quite different from what the 
above methods of forecasting indicate. But they are submitted in 
the hope that they will serve to illustrate the methods which we have 
been using to meet the ever present problem of the outlook for hog 
supplies. 
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FORECASTING FARM TRACTOR SALES IN NORTH DAKOTA 
By O. 8S. PowELui 


A fragment of research in sales forecasting was undertaken during the 
past summer in the nature of a case study. The primary purpose was 
to determine the relative importance of various factors in the farm 
situation from the standpoint of prospective business. 

The company whose sales were analyzed must remain anonymous. 
Its principal business is the sale of farm tractors and its best organized 
sales territory is North Dakota. This paper will be confined to the 
methods of forecasting tractor sales in North Dakota, where the most 
complete forecasting information was available. 
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In North Dakota there are two distinct seasonal peaks of tractor 
sales during the year, the first occurring in March and the second occur- 
ring in August. Sales forecasts should be made separately for the two 
production and selling campaigns during the year. The principal 
stress in the work so far has been placed on forecasting for the first six 
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months of 1929, because the production schedule must be arranged 
three months before the beginning of the sales period in order to assure 
an adequate supply of parts. In 1926 the lack of a sufficient increase 
in the manufacturing schedule caused a serious loss of business through 
inability to deliver tractors. In April of that year, instead of the sea- 





Mn. i Tt 1 { | ] T 
=| FORECASTING FACTORS CHART 1! 
200 | | 


175 Deposit Ratio~. 
Loan 


150 avA 




































































125 
100 
5 ewe 
. Wheat Crop 
50 
25 
1922 | 1923 | 1924 | 1925 | 1926 11927 | 19281 1929 














sonal volume of sales, there was actually a smal! excess of returns over 
sales, owing to the exhaustion of supplies of finished tractors in March. 
The loss of sales in North Dakota that year was estimated at $44,000 
out of a possible sales volume of $190,000 in the first six months. 
Three forecasting factors have been used. Two of these,factors are 
illustrated in Chart II. The most important is the wheat crop, which 
influences both the ability to buy and the need for farm tractors. It 
will be noted that in the last seven years wheat crops were large in 
1922, 1924, 1927 and 1928, and small in 1923 and 1926. The second 
factor is the financial condition of the sales territory in the matter of 
short-term debt. This has been measured by the ratio of deposits to 
loans of all country banks in the sales territory. Changes in the finan- 
cial factor are shown by the continuous curve in the chart. It will be 
seen that the short-term debt situation was very bad in 1922 and 1923. 
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There was a pronounced improvement in the last half of 1924, following 
the harvesting of the large 1924 crop and its sale at high prices. Dur- 
ing more recent years this factor has remained relatively stationary, 
but it will be noted that there was some reduction in the ratio in 1926 
and some improvement in 1927. The third factor is the growing use 
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of tractors on the larger farms of the wheat belt, which has been brought 
about by development of new methods and the greater education of the 
farm population and better advertising. This factor is represented 
by a straight-line trend, which is shown in Chart III. Other factors 
which were tested for importance were changes in the price of wheat 
and changes in farm income from sources other than wheat. Both of 
these factors apparently are given sufficient weight by means of changes 
in the deposit-loan ratio. It was found that sales forecasts were not so 
satisfactory with these additional factors included as with these factors 
omitted. This, of course, applies only to territory where the wheat 
crop is the major farm activity. 

The first step in the analysis of forecasting sales, using data for the 
first half of each year, is shown in Chart III. It is believed that there 
is no trend in the financial factor, namely, the deposit-loan ratio. 
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Consequently, before measuring the trend of sales, the effects of the 
financial factor must be removed. To accomplish this, the six months’ 
sales totals were divided by financial index numbers. To construct 
these financial index numbers, the June 30 and December 31 deposit 
loan ratios were reduced to percentages of their averages for the six 
years, 1922-27. These June and December percentages were then 
averaged in yearly pairs. The financial index number used as an ad- 
justment for each half year sales total is an average of the June and 
December indexes for the preceding year. Chart III shows by means 
of black bars the actual sales volume in the first six months of each of 
the last six years, and by means of shaded bars, shows these sales 
totals after adjustment has been made to eliminate the effects of 
changes in the financial condition of the state. A straight-line trend 
of these adjusted totals was then computed, as shown on the chart. 


DEVIATION FROM TREND CHART Iv 


Wheat Crop 
Sales Forecast 





In Chart IV the black bars represent deviations of sales (adjusted to 
remove the effects of financial changes) from the trend of these sales 
which is shown in Chart III. The shaded bars illustrate the sales ex- 
pectancies above and below the trend, as indicated by changes in the 
size of the wheat crop in the preceding year. To compute this sales 
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expectancy, index numbers of the wheat crop were made by reducing 
each wheat crop to percentages of the six-year average, 1922 to 1927. 
The trend of sales with financial adjustment was then multiplied by 
these wheat crop index numbers, which produced sales expectancy 
totals varying from the trend, as indicated by the shaded bars in Chart 
IV. The discrepancy in the first half of 1926 between sales expected 
and actual sales is clearly seen in this chart. This discrepancy, as 
stated before, is explained by the exhaustion of supplies in March and 
the consequent cessation of sales in April. 

To complete the sales forecast, it is next necessary to reinsert the 
financial factor, which is done by multiplying the sales expectancy 
figures, based on the wheat crop and the trend, by the financial index 
number. Chart V shows the actual sales volume in the first six months 
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of each year from 1923 to 1928, inclusive, by black bars, and the com- 
plete sales forecast for these months from 1923 to 1929, inclusive, by 
shaded bars. It will be seen that in each of the last six years, forecasts 
were very close to actual sales, with the exception of the 1926 period, 
and that according to this forecast the probable sales in the first half 
of 1929 will be materially larger than sales in the first half of 1928. 
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cing This prediction has been confirmed by salesmen’s estimates and ad- 
127, vance orders. Similar forecasts have proved valuable for Montana 
by and other sales areas. 

ney In choosing forecasting factors, emphasis was placed on the neces- 
lart sity of using only information which was available in the fall of 
ted the preceding year. This has been done with the exception of the 
» = December 31 deposit loan ratio. This ratio must be estimated on 
and the basis of conditions at the time of the autumn call for condition 

| reports. 

the It is interesting to note what errors would have occurred if other 
acy methods of estimating the sales volume during the last six years had 
dex been employed. During these years the largest sales total during the 


ths first half year was $322,000, which occurred in 1928. 

~ If saleshad been forecasted each year to be as largeas in the preceding 
year, the maximum error would have been $153,000, and the average 
error would have been $60,000. 

If sales had been forecasted to change with changes in the crop, the 
maximum error would have been $68,000, and the average error would 
have been $43,000. 

If the upward trend only had been used in forecasting sales, the 
maximum error would have been $54,000, and the average error would 
a have been $36,000. 

Using the three factors discussed in this paper, the maximum error 
was $42,000. This occurred in 1926 because of reasons explained be- 
fore. The maximum error other than the 1926 error was $16,000, and 
the average error $12,000. 

If the 1926 sales total had been increased for the making of forecast- 
ing computations by the amount of sales which it is estimated were lost 
through inability to deliver, the maximum error would have been 
$16,000, and the average error would have been $9,000. 

To summarize, the forecasting plan is briefly: 

1. Compute a separate forecast for each kind of implement. 

2. Compute a separate forecast for each sales territory. 

3. Compute a separate forecast for each selling period in the year. 

4. Recognize changes in purchasing power, due to the short-term 
debt situation, as indicated by the deposit-lvan ratio. 





“ 5. After correc#fhg sales for changes due to financial causes, eliminate 
ts the upward trend representing the increasing mechanization of ag- 
j riculture. 

if 6. The residual changes will be due to farm income factors and in- 
3 ternal sales and production management. In the wheat belt, the size 


of the wheat crop apparently controls these residual fluctuations. 
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7. Check the sales forecasted against salesmanagers’ impressions 
and advance orders. 

8. To complete the picture for the use of the production manager, the 
probable sales in each month must be computed in two ways: 

(a) Assuming an average seasonal distribution. 

(b) Assuming an early season. 
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EXPERIMENTS IN THE CORRELATION OF TIME SERIES 


By Victor 8S. von SzZELIsKI 


“Great reliance is frequently placed upon high coefficients of correlation without 
recognition of the fact that a coefficient of correlation may be so high as almost surely 
to indicate nominal relationship of the variables or manipulative treatment of the 
data.” —Edmund E. Day, “‘The Réle of Statistics in Business Forecasting,” JouRNAL 
OF THE AMERICAN STATISTICAL AssociaTION, March, 1928, p. 5. 


The purpose of this paper is to show that correlations between time 
sequences are of little significance in themselves, and in particular 
that the process of cumulation! or quadrature described by Karl G. 
Karsten? may introduce spurious correlation and pseudo-cycles. It is 
predominantly experimental, and preliminary to a theoretical paper 
now in preparation. 

EXPERIMENTS 


Experiment 1. Chance sequences were formed by withdrawing 
numbered slips of paper from a box after thorough mixing, each slip 
being replaced before the next was drawn. The frequencies of the 
numbers (which ranged from —4 to +4) closely approximated a point 
binomial. Three sequences, A, B, C, were formed. The number of 
terms in each sequence was 110. The correlation ra was found to be 
0.0105. The sequences were then cumulated, and resulted in the series 
D, E, F (see Chart I). 

These cumulatives appear to have cyclical and secular fluctuations. 
The next step in routine analysis would be to “eliminate the trend.” 
Least-square trend lines are shown on the chart. The deviations-from- 
trend are seen to be correlated more than 0.0105 by inspection. These 
correlations are to that extent spurious. 

Next, the deviations-from-trend were cumulated, and resulted in the 
series G,H,I. The undulations are now well marked, and the corre- 
lation ros is —0.847. 

Experiment 2. Chance sequences M and N were prepared, and 
rma was found to be 0.055, o-=0.095. To these was added a systematic, 
oscillating function SS, the resultant series being called P and Q (see 
Chart II). P and Q are truly correlated because of the common com- 
ponent SS. The amplitude of SS was taken so small, however, rela- 
tive to the S. D.’s of M and N, that the correlation rp¢ was only 0.145. 


1 The sequence 21, (x1 +22), (r1+22+23), . . . is the cumulative of 71, 72,73, ... The latter may be 
called the generating series or sequence. 

*“The Quadrature Method in Economics,” JouRNAL OF THE AMERICAN STATISTICAL ASSOCIATION, 
March, 1924, 
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In fact, the random elements in P and Q so mask SS that it can be 
detected only by careful scrutiny of P and Q. 


CHART II 
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P and Q were cumulated into Rand S. The correlatica rre is 0.245, 
This is a very encouraging increase. But it will be objected that this 
correlation is spurious due to “position in time or space.” Trends 
were fitted and new sequences obtained. 

T is deviation of R from straight-line trend. 

T’ is deviation of R from cubic trend. 

U is deviation of S from second degree trend. 

rtu= 0.394; re’u=0.659. The process of cumulation and trend-fitting 
has “‘jumped”’ a correlation from 0.145 to 0.659. The stock exchange 
is not the only field in which manipulation accomplishes wonders. 

Other Experiments. Many other experiments of a similar nature 
have been carried out, with similar results. The cumulation of 
Hamlet’s immortal soliloquy is shown in Chart II. The letters in 
each line were counted. The average was 33.43, and this was chosen 
as a normal from which to cumulate. Cumulation of a long series of 
coin-throws from Elderton’s Primer of Statistics is shown in Chart III. 
In this experiment 14 coins were tossed at once, and the number of 
heads noted. Seven heads was chosen as the ‘“‘normal”’ from which to 
take the first cumulation. 

The reader may wish to repeat these experiments for himself. News- 
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papers are good sources of random sequences. The net changes on the 
bond market page are good material. 

1. The first point to be noted is that the cumulatives of the random 
sequences, considered merely as sequences, exhibit every characteristic 
of economic time series except seasonal variation. There is no test 
that can be applied to distinguish a ‘‘genuine”’ time series from the 
psuedo time series of these experiments. Even a Ph.D. from a school 
of business could not tell which of two graphs was, let us say, a whole- 
sale price index, and which the cumulation of successive throws of a 
dice. 

2. The significance (and perhaps the usefulness) of secular trend, 
considered merely as a problem in curve fitting, is uncertain, not only 
because long-term undulations which we know to have no real signifi- 
cance appear in random series, but because the trend is largely in- 
determinate.2 Note the widely differing trends fitted to R. Dr. 
Hotelling’s paper* contains some very stimulating ideas on secular 
trend. 

3. The process of cumulation increases the amplitude of the longer 
cycles, throws them into relief. This effect of cumulation is made use 
of by Streiff* in a new and very important method of cycle analysis. 

4. The validity (or usefulness) of the deviations-from-trend method 
of discovering relationships between time series is open to question, be- 
cause it may show a correlation where in reality none exists, or it may 
incorrectly measure a true relationship (rtu and r’u). O. Gressen and 
E. D. Mouzon® say “‘the fundamental assumptions underlying the 


1 Chance sequences were obtained from a succession of dice throws. These were cumulated, and the 
results graphed. They had a striking resemblance to the “point charts” of the stock trader. “Chart 
fiends” would doubtless pronounce them typical examples of market action, and point out the periods 
of accumulation, resistance points, double tops, and so on. 

The writer could not resist the temptation of these charts, and made quite a lot of paper money 
“ playing”’ the indications as the dice throws ran the “ price’’ up and down the scale. The possibilities 
of the cumulative method are remarkable. 

? But when sound theory assures us that there is a trend, and furnishes a plausible functional form for 
it, mathematical analysis of the data in the light of the theory is of the highest significance. Perhaps 
the best-known work of this kind is the population studies of Pearl and Reed. Series intimately related 
to the life of a population, such as food production, energy production, water supply statistics, will have 
trends related to the population trend. (See A. J. Lotka, Physical Biology, Williams & Wilkins, 1925, 
Chapters VI to XIV.) 

* Hotelling, Harold, “ Differential Equations Subject to Error, and Population Estimates,’’ Journa 
OF THE AMERICAN STATISTICAL AssociaTION, March, 1923, pp. 284-288. 

* Bullock, Persons and Crum are wrong in saying (“ The Construction and Interpretation of the Har- 
vard Index of Business Conditions,” Review of Economic Statistics, 1927, Vol. IX, p. 83) “. . . that the 
cumulative process even ‘creates cyclical fluctuations out of random sequences.’"’ It only magnifies the 
long-period small amplitude elements, which occur by chance in the original series of these experiments. 
Streiff has entered into the mathematics of the process, and shows how very rapidly this method selects 
the long-period elements. 

5 Streiff, Abraham, ‘‘On the Investigation of Cycles and the Relation of the Bruckner and Solar Cy- 
cles," Monthly Weather Review, July, 1926, p. 289. 

*“The Validity of Correlation in Time Sequences and a New Coefficient of Similerity,"’ Journau 
OF THE AMERICAN STATISTICAL ASSOCIATION, December, 1927, p. 483. 
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theory of correlation are not applicable to economic time sequences.” 
Also, ‘‘the element of arbitrariness which enters into the isolation of the 
‘cycles’ furnishes an additional argument against the application of 
correlation to these data. ... This defect of the data, of course, is an 
equally valid objection to any comparison between such sequences.” 

These authors propose a new coefficient, the coefficient of similarity, 
for comparing two time sequences. But the method they propose, ap- 
plied to the above experimental series, would yield coefficients of 
similarity about as large as the coefficients of correlation actually found. 
It would appear, then, that their coefficient is not much of an advance 
over Pearson’s, aside from ease of computation. 

The root of the whole matter is that similarity, however measured, 
does not mean functional relationship. The close concomitant varia- 
tion of two time series that has persisted for years may suddenly vanish. 
This is not an extreme statement. It is only necessary to recall the 
many “barometers” of the stock market which have “gone wrong” 
in the last two years. Charity demands that we do not mention 
specific instances. 

Another way of stating the above conclusions is that the “‘ behavior- 
istic”’ method of time series analysis is of very limited utility. Or we 
can say that the probable errors of coefficients of correlation between 
sequences ordered in time are very much larger than is commonly 
supposed. 

It would seem that the proof of relationship must come principally 
from analysis, a knowledge of causes, of the “‘nature” of the phenom- 
enon back of the data, supported by the presence of co-variation.' 
Then statistical and mathematical methods may be used (with fear and 
trembling) to discover and define the precise functional relationship. 

It is significant that the chief success of the correlation theory in 
economics has been in the field of commodity forecasting, where the 
biophysical and biochemical chains of causation are fairly well known. 
The influence of temperature and rainfall on plant growth, for instance, 
has been studied under laboratory conditions. The well-founded 
biological theory raises the observed co-variations to the dignity and 
persuasiveness of true correlations. 

5. The cumulation of time series tends to introduce spurious correla- 
tion. This has been abundantly illustrated above. It need occasion 
no surprise. The Variate Difference Method was developed by some 
of the most eminent English statisticians for the very purpose of re- 
moving spurious correlation. It is reasonable to suppose that the op- 


1 Many statisticians wish to drop the word “correlation” entirely when dealing with time series and 
eal] the product-moment coefficient the “coefficient of co-variation.”’ This is an excellent suggestion. 
May it be widely adopted! 
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posite process, cumulation, introduces it. High correlations obtained 
when the process of cumulation is used (especially when trends are 
“revised” in order to produce a high correlation)! do not, therefore, 
prove the cumulative relationship.? Bullock, Persons and Crum* 
pointed this out in their criticism of Karsten’s article. 


1 Methods of revising trends in order to get high correlations are described by Karsten in his article, 
“The Harvard Business Indexes,’’ JouRNAL OF THE AMERICAN STATISTICAL ASSOCIATION, December, 
1926, pp. 411-415. 

“Karl Pearson, who largely developed the coefficient of correlation, issued a warning in regard to the 
interpretation of a coefficient that was less than 0.60, and in my own forecasting work I do not consider 
of much value a coefficient below 0.90; in fact, I prefer to work with coefficients of 0.95 or better.”’ 
Ibid., p. 409. 

2Of course when theory suggests the cumulative relationship, the process must be used. Mr. Karsten 
postulates a relationship between stock prices s and business b which is expressed by the equation 


z 
2) 2, [720 gy 
O(z) o f(t) 
where ¢(z) and f(t) are the two secular trends tobe found. No opinion is here expressed as to whether 
this postulate is true or not. 


“The Construction and Interpretation of the Harvard Index of Business Conditions,’’ Review of 
Economic Statistics, 1927, Vol. IX, p. 74 et seg. 
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SECTION ON INDEX NUMBERS AND THE 
MEASURE OF VALUES 


BRIEFED BY WILLFoRD I. Kina 


I 
THE MEASUREMENT OF THE VALUE OF MONEY 


By GoTrrrieD HABERLER 


The first paper was read by Dr. Gottfried Haberler, of Vienna. Dr. 
Haberler expressed the view that it was fortunate that statisticians and 
economists have thus far failed accurately to define what they mean by 
the term “general purchasing power of money,” for had they waited 
to define the term, they would not as yet have begun to compute a gen- 
eral index number of the price level. Professor Edgeworth long ago 
pointed out that the concept of the general price level must be related 
to utility and general welfare, for if the price leve! is said to be constant, 
it should indicate that a given amount of money would continue to 
purchase a constant volume of gratification. 

Since different individuals receive different amounts of gratification 
from the same commodities, it follows that a special “index of the price 
level” ought to be computed for each individual. Since this is obvi- 
ously impracticable, the best that can be done is to compute index 
numbers for different social groups. Commodities dealt with in mak- 
ing up such index numbers should include only direct or consumers’ 
goods, and should exclude commodities constituting savings, that is, 
indirect or production goods, for these commodities represent income 
stored for future use. 

When we attempt to stabilize the price level, we must needs deal 
with a “general price level” and not with an individual price level. 
The “general price Jevel”” must be defined as an average of individual 
price levels. Fortunately, from the standpoint of the making of index 
numbers, many of.these individual price levels tend to follow more or 
less parallel courses. Had we sufficient data concerning individual 
price levels, probably the most representative method of determining 
the general price level would be to take the mode of individual price 
levels. 

The purpose of stabilization is, of course, to give as high a degree of 
justice as possible to all individuals. However, it is impossible for any 
single index series to give justice to all creditors and all debtors. The 
best that can be done is to eliminate the most striking degrees of in- 
justice. 
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The stabilization of the price level is also frequently sought in the 
hope that it will smooth out business fluctuations. The index best 
suited for such a stabilization of business might differ materially from 
that which would give the greatest justice to debtors and creditors; in 
fact, it might be a purely mathematical concept, the exact meaning of 
which would be hard to translate into words. It is perfectly possible 
that business stability might best be promoted by giving to the general 
index of the price of direct or consumers’ goods an upward trend or 
perhaps a downward trend, or perhaps by having it fluctuate in cycles, 
for we cannot be sure that stability in the price of consumable com- 
modities is correlated to the stability of business. 

Perhaps the best procedure in attempting to reach a satisfactory basis 
of stabilization is first to try stabilization on the basis of an index series 
like that published by President Carl Snyder. When we see how this 
works, we may desire, in the next decade, to adjust to some other basis. 


II 
SOME UNSETTLED QUESTIONS IN THE THEORY 
OF INDEX NUMBERS 
By Bruce D. MupGetr 


Professor Mudgett began his address by stating that the point which 
today provokes the most argument among statisticians is whether or 
not there is one best formula for index numbers and, if such a formula 
exists, whether Professor Irving Fisher’s formula No. 353 is truly the 
“ideal.” 

Before one can proceed to the computation of an index series, it is 
necessary to settle a number of theoretical questions. The first ques- 
tion to be considered is, what is the scope of the problem? In other 
words, what is the aim of an index number? One may wish to consider 
measuring the average changes in prices, or, instead, he may wish to 
measure changes in the total value of commodities. These two prob- 
lems are different. It seems best to reserve the name ‘index number” 
for an average of ratios of change, and another name ought to be in- 
vented for a series of ratios of aggregates. The discussion which fol- 
lows deals only with the measurement of average ratios of change. 

Clearly, the average of a series of ratios is likely to differ materially 
from each or most of the component ratios. In a given universe, there 
exists but one correct average which truly represents the change in 
price occurring in a group during a given period. One difficulty in 
measuring price change arises from the fact that it is impossible to 
obtain quotations in different periods on exactly the same group of 
commodities, for as time passes, some commodities go out of use and 
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others go out of favor. Also, those commodities which continue to be 
used and are nominally the same change in character. Because of 
these difficulties, it is possible to obtain quotations on but about 40 
commodities actually comparable in 1870 and 1920, although for recent 
years the United States Bureau of Labor Statistics has collected data 
concerning the prices of over 500 commodities. Under such circum- 
stances, it is impossible to obtain satisfactory index numbers showing 
the price change occurring between 1870 and 1920. Satisfactory com- 
parisons can be made only over short periods of time. The best that 
can be done in comparing 1870 with 1920 is to make a year to year 
measurement of price changes and then accumulate these annual links 
into aseries. This method must not, however, be considered as giving 
an actual price comparison between 1870 and 1920. 

The second question to be settled in regard to the construction of 
index numbers has to do with the relation of the formula to the purpose 
of the index number. Does each purpose require a different formula? 
Is it true that, with the same universe, one can answer different ques- 
tions only by using different formulas? The fact is that the purpose of 
an index number determines, more or less, the nature of the universe to 
be used and not the formula to be employed. If one is to obtain worth 
while results, it is essential that a suitable universe be chosen. Only 
one typical index series is obtainable from one universe. True, other 
index series may be derived therefrom; but these other series have no 
significance, for they do not give pictures of anything of importance in 
real economic life. One may, for example, compute an unweighted 
average of price relatives, but such an unweighted average yields a 
series which typifies nothing having an actual existence. With a given 
universe, only one logical weighting system is possible, and that system 
of weighting is determined by the actual facts of the market. 

The importance of a commodity is shown by the volume of sales at 
a given date. One difficulty in the computation of index numbers 
arises from the fact that quantities dealt in change at different dates. 
Various methods have been devised for overcoming this difficulty. 
Various tests are used to ascertain how well this difficulty has been 
overcome. One should remember that the time reversal test, the 
commodity reversal test, and the factor reversal test are useful, pri- 
marily, because they tend to show how well a given index series fits the 
real facts of the market. 

The common method of eliminating the difficulty caused by changes 
in quantities is to use some type of cross weighting. Some authorities 
contend, however, that, for certain purposes, it is better to use a fixed 
basketful of goods. The truth is that a price index based upon a fixed 
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basketful of commodities yields results entirely unconnected with 
reality, because of the fact that changes in prices always bring changes 
in quantities dealt in. It follows, then, that double weighting is always 
an essential feature in the construction of an index series. 

The circular test for the merit of index numbers is invalid, since it is 
founded upon a desire, not to indicate economic conditions, but rather 
to satisfy purely algebraic considerations. 


Iil 
DISCUSSION 


The discussion was led by Professor John R. Commons, of the Uni- 
versity of Wisconsin. In his view, the advocates of stabilization may, 
in general, be divided into two groups—those who, in their effort to 
stabilize, are guided by an income purpose and those who are guided by 
a business purpose. The first group tends to measure the value of gold 
in comparison to income, and the second, in comparison to commodities 
dealt in by the middleman. The second group, however, prefers to 
use a wholesale price level as a measure of the fluctuations of the price 
level. Professor Commons felt that the logical procedure was to 
stabilize, not the income or business value of gold, but rather its in- 
dustrial value. Stabilizing the income value of gold is useless unless 
one can stabilize income. The stabilization of the industrial value of 
gold, on the other hand, will tend to stabilize income and hence to 
stabilize its purchasing power. 

The average business man seeks profits through bargaining, and hence 
he fails to distinguish between enlarging his income through bargaining 
and enlarging his income by increasing production. Of all social and 
economic changes taking place at the present time, perhaps the most 
significant is the fact that the American Federation of Labor has gone 
into partnership with the employers to increase efficiency and produc- 
tion, the partnership being based upon the understanding that the 
employees are to share in the gains arising from the increased efficiency. 
This new arrangement means the abandonment of the idea, age-old 
among union labor, that its only chance for profit lies in bargaining. 
It is the opposite of the class war idea, and it is resulting in a striking 
degree of codperation in many instances. In some cases the employers 
are turning over much of the management to the labor unions, and 
they are finding the arrangement distinctly advantageous to both. 
This is notably true in the garment industry in which, not long ago, 
there was great antagonism between employers and employees. 

The second speaker participating in the discussion was President 
Carl Snyder. He pointed out that since 1921 his index number of the 
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‘general price level’”’ has diverged materially from the United States 
Bureau of Labor Statistics index of wholesale prices. He showed, how- 
ever, that the course of the “general price level” index has paralleled 
closely the line representing volume of credit available, while the same 
cannot be said of the wholesale price index. This fact seems to indicate 
that the “general level’ index is the logical one to use in measuring the 
course of prices. 

Mr. Ralph G. Hawtrey, of the British Treasury, also participated in 
the discussion. He suggested the advisability of stabilizing the price 
level on the basis of keeping constant the value of human effort as 
measured in termsof money. He stressed the fact that values of stocks 
and bonds ought not to be used in computing a general price index. 
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MINUTES OF THE ANNUAL BUSINESS MEETING 


The first session of the Annual Business Meeting of the American Statistical 
Association was held at the Hotel Stevens, Chicago, Illinois, on December 28, 
1928, at 9 a.m. The meeting was called to order by President Carl Snyder. 

The report of the Secretary was read by Willford I. King, the present incum- 
bent. A motion was made and carried to accept the report. 

The report of the Treasurer was also read by Willford I. King. A motion was 
carried to accept this report. 

The report of the Committee on the Encyclopaedia of the Social Sciences was 
read by its Chairman, Miss Mary van Kleeck. A motion was carried to place 
the report on file. 

The report of the Committee on Governmental Labor Statistics was also read 
by Miss Mary van Kleeck, the Chairman of that Committee. A motion was 
carried to place the report on file. 

The following resolution, offered by Miss Van Kleeck, was seconded and 
adopted: 


Resolved, That the American Statistical Association authorizes its Committee 
on Governmental Labor Statistics to confer with the Director of the Census 
regarding the following urgent needs relating to statistics of employment and 
earnings: 

1. The continuance of the publication of monthly statistics of employment in 
a Census of Manufactures. 

The addition to the schedule and the publication of data on total wages 
alae to the data on earnings now collected from a sample number of 
establishments by the Bureau of Labor Statistics. 

3. The inclusion of these statistics of monthly employment and earnings in the 
schedule for the census of distribution. 


The report of the Committee on Institutional Statistics was presented by the 
Chairman of that Committee, Dr. Horatio M. Pollock. A motion was carried 
to file the report. 


The second business meeting of the American Statistical Association was held 
at 9 a.m. on Saturday, December 29, 1928, at the Hotel Stevens. The President, 
Carl Snyder, was in the chair. 

The report of the Committee on Fellows, signed by its Chairman, Dr. Ray- 
mond Pearl, was read by the Secretary of the Association. A motion was carried 
to file the report. 

The report of the Nominating Committee, signed by Dr. E. Dana Durand, its 
Chairman, was also read by the Secretary of the Association. It was moved and 
seconded that the Secretary cast the unanimous ballot of those present for all the 
nominees of the Committee. The motion was carried and the unanimous ballot 
was cast by the Secretary. 

In the absence of the Editor, Professor Frank A. Ross, his report was read by 
the Secretary of the Association. A motion was carried to file the report. 

The report of the Committee on Social Science Abstracts, signed by the Chair- 
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man of that Committee, Professor Frank A. Ross, was also read by the Secretary 
of the Association. A motion was carried to file the report. 

The report of the Committee to Codperate with the Committee on Scientific 
Methods of the Social Science Research Council, signed by Professor Robert E. 
Chaddock, Secretary of that Committee, was also read by the Secretary of the 
Association. A motion was carried to file the report. 

The report of the representatives of the American Statistical Association on the 
Social Science Research Council was presented by Dr. Edmund E. Day, Chair- 
man of the delegation. A motion was carried to file the report. 

The report of the delegation of the American Statistical Association on the 
Advisory Committee to the Director of the Census, signed by W. S. Rossiter, 
Chairman of the Delegation, was read by the Secretary of the Association. A 
motion was carried to file the report. 

The following amendments to the Constitution, passed for the first time at the 
Annual Meeting of the Association in 1927, were presented by the Secretary of 
the Association for final action: 


Article VIII is to be amended to read as follows: 


Article VIII. The officers of the Association shall be a President, six Vice- 
Presidents, a Secretary, a Treasurer, and an Editor. Each Vice-President shall 
represent a distinct field of statistical interest. ‘These officers shall be elected 
every year, beginning with the first Annual Meeting succeeding the adoption of 
this Constitution, in the manner prescribed by Article [X, and shall take office 
at the close of the Annual Meeting at which elected. The President, Vice-Presi- 
dents, Secretary, Treasurer, and the person or persons holding the presidency of 
the Association during the two preceding years, shall form a Reand of Directors 
for the government of the Association, three of whom shall constitute a quorum 
at any meeting regularly convened. 


Article IX shall be amended to read as follows: 


Article IX. The President, Vice-Presidents, Secretary, Treasurer, and Editor, 
shall be elected in the following manner: Fhe President shall appoint a Nominat- 
ing Committee of three members, the personnel of which shall be announced in 
the quarterly publications of the Association at least three months before the 
Annual Meeting. It shall be the duty of the Nominating Committee to make 
nominations for officers to be elected at the Annual Meeting, and to notify the 
regular members and fellows by mail of its nominations at least thirty days before 
the Annual Meeting. Twelve or more regular members or fellows may make 
nominations for any office by submitting signed petitions to the Nominating 
Committee at any time after the appointment of the committee and up to the 
time of the Annual Meeting, but this shall not prevent the committee from mak- 
ing additional nominations for the same office. 

If no nominations by petitions are submitted for any office, the nominee of the 
Nominating Committee may be elected at the Annual Meeting by viva voce vote. 
If there are additional nominations by petitions for one or more offices, it shall be 
the duty of the Nominating Committee to announce such nominations, the elec- 
tion for such office or offices shall be by ballot, and the President shall appoint 
three judges of election who shall count the ballots, shall decide any questions 
that may arise as to the validity of any ballot, and shall declare the results of the 
election. The candidate for President, or for Secretary, or for Treasurer, or for 
Editor, receiving a plurality shall be declared elected, while the six candidates for 
Vice-President receiving the highest number of votes shall be declared elected. 


It was moved and seconded to amend the proposed amendment to Article VIII 
by inserting at the close of the second sentence the following words: “the field to 
be represented being designated by the Board of Directors.” The amendment 
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proposed was carried by a two-thirds majority of all members present. The 
proposed amendments to the Constitution, as amended, were then put to a vote 
and were carried by a two-thirds majority of all members present, thus becoming 
part of the Constitution. 

A communication from Professor Edwin R. A. Seligman, concerning the prog- 
ress of the work of the Encyclopaedia of the Social Sciences, was read by the 
Secretary of the Association. 

The report of the Joint Committee on the Standards for Graphics, signed by 
Karl G. Karsten, Chairman, was likewise read by the Secretary of the Association 
and was ordered filed. 

The report of the Committee on Social Statistics was read by Dr. Ralph G. 
Hurlin, Chairman of that Committee. A motion was carried to file the report. 

A motion was offered, and unanimously adopted, instructing the Secretary of 
the Association to convey to the Russell Sage Foundation the thanks of the 
Association for the support given by the Russell Sage Foundation to the Com- 
mittee on Governmental Labor Statistics. 

The following resolution was also unanimously adopted: 

Re it resolved by the American Statistical Association that the hearty thanks of 
the Association are due, and are hereby extended, to the Committee on Local 
Arrangements, and especially to our District Secretary, Mr. Samuel W. Russell 
as a member of that Committee, for their diligent and successful efforts in arrang- 
ing for the accommodation of the Associations during the Annual Meeting of 
1928 in Chicago. 

The following resolution was also unanimously adopted: 

Be it resolved by the members of the American Statistical Association assem- 
bled in Annual Meeting, that the thanks of the Association are hereby extended 
to the President of the Association, Mr. Carl Snyder, for the effective work done 
in preparing the excellent program now in the process of rendition. 

A motion was made, seconded, and carried that the President-Elect Edwin B. 
Wilson appoint a committee of five to take under consideration arrangements 
for the publication of a Journal of Mathematical Statistics and to make recom- 
mendations to the Board of Directors concerning such publication. 

The meeting adjourned. 

Witrorp I. Kina, Secretary 
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REPORTS 
Report of the Secretary 


8 1,756 
Ds ci ern e kim heeWwewteeswewaneus 339 
Deductions during 1928: 

DP hcccbceuraesCeadbcsekhdawesseusesses 10 
EPC ee 57 
Dropped because unable to locate...................... 6 
Dropped for non-payment of dues..................... 118 
— 191 


Net gain in membership during 1928..................... 148 


Membership, December 1, 1928.................2ceceeeeeee 1904 
Besides members we have: 
Subscribers, mostly libraries.....................0ceeeees 492 
FE ee a ee 21 
i +. 2b cowlbidndss Cink eedadeeeneeneeces 23 





Total members, subscribers, and exchanges.............. 2440 


The following deaths were reported during the year: 
Mr. Dudley P. Bailey Mr. Charles H. Verrill 
Mr. Robert Batcheller Mr. Ellis D. Williams 
Mr. Frank L. Shaw Mr. 8. Herbert Wolfe 
Mr. C. H. Smith Mr. Edward A. Woods 
M. Yves Guyot Mr. J. H. Woodward 


This year, for the first time, the Association published its PRocEEDINGS as a 
supplement to the JouRNAL, sent free to all members and subscribers. 

Four numbers of the JouRNAL, containing 479 pages, together with the 
Supplement, and the Handbook, containing 199 pages and 80 pages, respectively, 
have been issued in 1928. This composes Volume XXIII. 

There were 2514 pages of paid advertising in the four issues. 

Dr. Woodlief Thomas, of the Federal Reserve Board, succeeded Dr. Dorsey 
W. Hyde, Jr., as District Secretary of the Washington Chapter of the Association. 

We have reports of meetings held by district organizations as follows: 


Number Average 


Chapter of Meetings Attendance 
cits Choo geie Nabe Onda wsninWegeenakbwaieuen 3 24 
iis a06k be pe NGEACRN EET RRs aSaeeraneewe 1 42 
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Number Average 


Chapter of Meetings Attendance 
a a NS 5 19 
EOD TOE ye A pe Suen k U Ge Neer ae apse SERA 5 26 
0 Oe Peer re ee eh rane nee eee erie eth ene 1 40) 
i  éccenkcteendbetaceceeentnaneeeduuws ens 6 14 
EE SS ee aA ae ROE Let Rae ee 5 162 
icc ekinidaydseeeseaerwekeneebennmedakia 3 108 
ee ee eee eit wat ek khan Sipeeeaen 4 27 
Ph cchatcevchedeseksdeeawen thebucemnwdne 3 65 


Witrorp I. Kina, Secretary 


Report of the Treasurer, Covering the Period December 1, 1927, 
to December 1, 1928 


Gross and Net Cash Receipts and Payments 


Cash on hand December 1, 1927................... $6,769.95 
Gross cash receipts during year.................... 16,358 . 40 
$23,128.35 
Gross cash payments during year.................. 16,508 . 33 
Cash on hand November 30, 1928.................. $6,620.02 
Gross cash receipts during year.................0.. $16,358.40 
a eee wan 1,712.49" 
Net cash receipts during year.................005. $14,645.91 
Gross cash payments during year.................. $16,508 .33 
ee ia a aaa ae nae ad abe eae ARE 1,712.49? 
Net cash expenditures during year................. $14,795.84 
Cash in Checking Account, Bowery and East River 
National Bank, November 30, 1927............... $78.51 
Cash on hand, not deposited, November 30, 1927....... 48.28 
Cash in East River Savings Bank, November 30,1927... 6,279.81 
Cash in Emigrant Industrial Savings Bank, November 
DT Cieuicavicaadkeddeets oer eeuavedre cents 363.35 
Dicicdceggeteckandh enbbebseieeneerneeeee $6,769.95 


Individual membership dues...................+45. $8,640.82 
Corporate membership dues.....................-55 800.00 
ack cecceeneecadeeseeebens 75.00 


' The largest item was $1,232.61 constituting the expenses of New York meetings. 
? The largest item was $1,365.77 receipts from sales of tickets for New York meetings. 
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Net Cash Receipts 


Subscriptions to JOURNAL. .............c cece ceccees 
in Kee eat deh seneawbedesaadabes 


i. 56 one ctskesesersceevewces 
SEER ne rn ee 
Tene ee acai dole weeishwan 
Gain from New York meetings..................... 
Sale of Macmillan books to members................ 
Payments by authors for reprints. .................. 


ES ae er 


Net Cash Expenditures 


Cost of JouRNAL: 
December, 1927, edition, including reprints......... 
March, 1928, edition, including reprints............ 
ee eid ei edna nn chee ea iubiek 
June, 1928, edition, including reprints............. 
September, 1928, edition, including reprints........ 
Postage, stationery and miscellaneous printing......... 
i tee Get erase eieseeceenenaerheusaun 


Telephone and telegraph charges.................... 
ee ek ae winme peleahae anes 
Macmillan Company for books sold to members... . .. 
Shipping and caring for JOURNALS.................. 
SOUMMIAES DOMME WAGE . 5 oc nc cc cece ccccccccccccece 
Miscellaneous expenses, Secretary’s office............ 
Miscellaneous expenses, Editor’s office............... 


Total expenditures sa cin a il inh A ok Abra das 
Cash in Checking Account, Bank of America, November 


Cash on hand, not deposited, November 30, 1928..... 
Cash in East River Savings Bank, November 30, 1928. . . 
Cash in Emigrant Industrial Savings Bank, November 

DC Ciitcnedptecheethenitecseeseueewneeees 


Pe 
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$2,539.98 
763 .09 
114.81 
719.00 
358.78 
148.75 
133.16 
68.00 
284.52 











$14,645.91 


$21,415.86 


$1,333.24 
1,274.42 
1,438.74 
1,184.71 
1,134.46 
864.90 
6,485 . 20 
315.50 
83.82 
180.44 
149.03 
87.50 
108.45 
47.52 
107.91 


$21.05 
6.48 
6,567.15 


25.34 


$21,415.86 


$14,795.84 


6,620.02 
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Reconciliation Statement 


Cash on hand December 1, 1927.................... $6,769 .95 
i cnucdccneaikicesseawetandan de 16,046.85 
CLs ck auunn eas eelee mecha wuenendeadasktete $22,816.80 
bs daecccateawhbnnetdhaduae nena hed meeae 1,400.94 
OI oon bn scccbsasedcwnce eakntihanes $21,415.86 
ss cc cue cteeweeecuseeesewes $15,080.09 
Dc cditckeriiadeihebeksciseasedeaannduben 284.25 
IIIS, oo bande sddaivekaxeedensaens 14,795.84 


ES SEIS ART eee ee PEs eT ae $6,620 .02 


Functional Apportionment of Expenditures 


(Including Overhead) 
Annual meetings and New York meetings............ $2,605 . 27 
JOURNAL and PROCEEDINGS. .........-.ceccececeees 10,185.32 
Employment Clearing House...................0+0: 881.08 
es anc eee eadka de Sbee ewe nua 796.55 
ERT CE ee Ces Ae ee mere Pe ey 1,807 .93 
EET a ee $16,321.15 
IE TO, ee Te 187.18 
po rer er TTT Tere $16,508 .33 


On December 1, 1928, the Association possessed, in addition to stationery and 
miscellaneous supplies, the following assets: 


17 shares of Boston and Albany stock, market value, December1... $3,145.00 
ie ls se eueacbeeeindees 504.27 
Accounts receivable (unpaid advertising)...................... 121.00 


JOURNALS, 8,176 copies. 
Memorial Volume, 132 copies. 
There were no bills outstanding. 
Profit on the Memorial Volume to date has been $167.34. 
Witirorp I. Kina, Treasurer 


Report of the Auditing Committee 


We have examined the books and records in the office of the Treasurer of the 
American Statistical Association and have verified the bank balances. 
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We hereby certify that the Treasurer’s report submitted is in accordance 
with the books and records, and in our opinion correctly represents the financial 
condition of the American Statistical Association as of November 30, 1928, 
and receipts and expenditures during the year December 1, 1927, to November 
30, 1928. 

(Signed) J. Herpert LEIGHTON 
(Signed) D. Murray SHretps 
Auditing Committee 
New York, N. Y. 
December 22, 1928 


Report of the Editor 


The past year has seen an innovation in our publications in the appearance 
of a volume of ProceepinGs. This volume of two hundred pages contains 
the papers read at the annual meetings in Washington, either in full or in ab- 
breviated form, together with the minutes of the business meetings, reports of 
committees, and committee appointments. This new development has met with 
hearty praise from all quarters. It appeared as a supplement to the March, 
1928, issue. 

With this added financial burden it has been necessary to retrench elsewhere. 
In consequence, the size of the several regular issues has been somewhat curtailed. 
The sizes of the several issues including the ProcEEpINGs were as follows: 


RR ee ee eee 114 
ie ia ks wekeenaue 199 
Rea eee Oe OE oto eee 125 
oe i a ka cata 120 
Se a ee 120 
SR ea cae Wis hale eaide einen 678 (regular issues, 479) 


This compares with 550 pages in 1927, 517 in 1926, and 598 in 1925. 

In order to keep within our budget, it has been necessary to decline several 
papers of real worth because of their length and expensive nature. 

It is highly desirable that the number of pages in the regular issues be increased 
to as nearly as possible the same number as in previous years and that allowance 
be made for reasonable development. In order to accomplish this, between 
one and two thousand dollars should be added to the budget for 1928. It is 
hoped that the Board of Directors will see its way clear to making a material 
increase in our budget for the coming year. 

Plans for next year include the discontinuance of our present “ Recent Litera- 
ture” section. The editor has long felt that this section has served little or no 
useful purpose. With the appearance of the first issue of Social Science Abstracts 
in March, 1929 (see report of Committee on Social Science Abstracts), the listing 
of books, contents of periodicals and government publications, and of reprints 
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received will be discontinued. Space heretofore devoted to this section will be 
assigned to the “‘ Reviews”’ section, as it is felt that this serves a far more useful 
purpose. Every effort will be made to strengthen this section. We also hope 
to increase the amount of material and the quality of the articles presented. 
Negotiations are under way which may enable us to improve the quality of the 
graphs printed with the various articles. 

Thanks are due again to Dr. Leo Wolman and the many reviewers for the 
splendid work they have done in furnishing digests of the most valuable books 
in our field. 

The editor again requests that all members encourage the submission of papers 
to the JournaL. Although we are now receiving many more articles and notes 
than we can print, it is only through having large numbers to choose from that 
the quality of those printed can be raised. 

Frank A. Ross, Editor 


Report of the Representatives in the Encyclopaedia of the Social Sciences 


This report is based upon the reports of progress made by the Editor-in-Chief, 
Professor E. R. A. Seligman, at the annual meeting of the Board of Directors of 
the Encyclopaedia, held in New York, December 7, 1928. 

During the past year considerable progress has been made in the conduct of 
the work, in the choice of contributors and their acceptance of assignments, in 
the selection of the publishers and in the organization of a staff. Editorial 
consultants from the various fields of the social sciences assist the editorial staff 
both in the selection of topics and in the choice of authors to prepare the artieles. 
An encouraging statistical fact is the small percentage of those invited to con- 
tribute who have declined—5 per cent. 

The Macmillan Company has been accepted as the publisher. The num- 
ber of volumes will be fifteen, at a price of $7.50 each, with a 40 per cent re- 
bate to members of the constituent societies who send in their subscriptions 
now. 

The staff has grown to twenty-five, of whom twelve—six men and six women— 
are doctors of philosophy and experts in their fields, in addition to the Editor-in- 
Chief and Dr. Alvin S. Johnson, Assistant Editor. According to present plans, 
the material for the first volume will be sent to the printer within two or three 
months, and it will probably be issued early in September. Thereafter, the 
volumes may be expected to succeed each other at intervals of about four months. 
It will take four or five years to complete the work which is thus being kept 
within its original time schedule. 

In the form of organization, the constituent societies are represented in a joint 
committee which is called together annually in the spring to advise regarding 
the scope and content. Wesley C. Mitchell and R. H. Coats represent the 
Association on this committee. Dr. Mitchell is also a member of the Board of 
Directors, representing the statisticians in that group. 

Mary VAN KLeEEck, Chairman 
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Report of the Committee on Institutional Statistics 


At the annual meeting of this Association held in Washington in 1927, there 
was referred to the Committee on Institutional Statistics the proposal made by 
the National Institute of Public Administration that a special study of state wel- 
fare statistics be undertaken with a view to making such statistics more uniform 
and more serviceable. Following the annual meeting, the Board of Directors of 
the Association reappointed the four members who had served on the Committee 
for several years past, and added five others specially interested in welfare statis- 
tics. ‘These were: Carl E. McCombs, Secretary, National Institute of Public 
Administration, New York City; Emil Frankel, Director of the Bureau of Research 
and Statistics, State Department of Institutions and Agencies, Trenton, N. J.; 
Benjamin Malzberg, then statistician of the New York State Department of 
Charities, Albany, N. Y.; Frank Bane, State Commissioner of Public Welfare of 
Richmond, Va.; Neva Deardorf, Director, Research Bureau, Welfare Council 
of New York City. Dr. McCombs was elected Secretary of the Committee. 

The first meeting of the reorganized Committee was held on February 10, 
1928, and was devoted to a general discussion of institutional statistics and the 
problems involved in theirstandardization. Thismeeting was attended by all the 
members of the Committee and by the following invited guests: 8. P. Breckin- 
ridge of the Department of Social Economy, University of Chicago; Frederick W. 
Brown and George K. Pratt of the National Committee for Mental Hygiene; 
Richard K. Conant, State Commissioner of Welfare of Massachusetts; Katherine 
F. Lenroot of the United States Children’s Bureau; Emma O. Lundberg of the 
Child Welfare League of America; Sydnor H. Walker of the Laura Spelman 
Rockefeller Memorial; Bruce Smith of the National Institute of Public Adminis- 
tration. This conference meeting was financed by the Laura Spelman Rocke- 
feller Memorial which allotted $325 for the purpose. 

At this meeting an executive subcommittee was appointed consisting of the 
Chairman and Secretary and Joseph A. Hill, Benjamin Malzberg, Emil Frankel, 
and Kate H. Claghorn. The subcommittee was instructed to draw up a plan 
of work and to take such action as it might consider desirable to secure funds 
for the furtherance of such work. 

The executive subcommittee at its meeting in April, 1928, approved the fol- 
lowing program: 

1. The limitation for the present of the work of the Committee to the study of 
statistics of institutions and agencies maintained by the states. 

2. A preliminary review of the reports of all possible state public welfare insti- 
tutions to determine what facts are now commonly regarded as essential in re- 
porting annually the population and maintenance of these institutions. 

3. The application by the Committee to private philanthropic agencies for a 
grant of $7,000 for the financial support of the further work of the Committee 
along the following lines: 

a. The analysis of state laws to determine the basic requirements of such laws 
regarding institutional recording and reporting and the preparation of a 
summary of such laws. 
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b. The preparation of standard statistical schedules for use as far as practicable 
in all state institutions. 

c. The drafting of a model law for adoption by the states covering the admin- 
istrative organization and procedure necessary for the periodic collection 
and analysis of the desired statistical data. 

At the next meeting of the subcommittee in October, 1928, the Secretary of 
the Committee reported the results of his analysis of the reports of 409 state insti- 
tutions in 39 states, including 165 hospitals for the insane, feebleminded, and 
epileptic, 66 schools or homes for juvenile delinquents, 61 prisons and reforma- 
tories, 33 institutions for the deaf and blind, 28 tuberculosis sanatoria, 27 homes 
for veterans and their dependents, 15 hospitals for other sick, 13 institutions for 
dependent and neglected children, and 1 home for aged and infirm persons. The 
result of this analysis clearly showed that except in the case of state hospitals for 
the insane, feebleminded, and epileptic, the statistical data furnished by these 
state institutions are in general unsuited either for purposes of administration or 
for purposes of statistical research, and the Committee’s decision that the de- 
velopment of uniform statistical procedure should be attempted was further 
strengthened. The greatest lack of uniformity appears to be in the statistics of 
institutions for juvenile delinquents, and in view of the social significance of 
statistics regarding this particular group, the Committee felt that its first effort 
should be in the preparation of uniform schedules for use in such institutions. 
This work is now under way. 

The Secretary reported also at this meeting that application had been made to 
the Social Science Research Council for a grant of $7,000 for the uses of the Com- 
mittee, but that to date no final action had been taken by that agency. 

Information later received by the Chairman indicates that the request to the 
Social Science Research Council is still under consideration. 

The Committee is pleased to report that further progress has been made in the in- 
troduction of a uniform system of records and statistics in institutions for epileptics 
in the several states. This work has been carried on by the National Committee 
for Mental Hygiene in codperation with some of the members of the Committee. 

The Federal Census Bureau is continuing to collect annual statistics from state 
institutions for the insane, feebleminded, epileptic, and criminal groups. The 
Bureau reports that the institutions codperated in this work much better this 
year than in 1927. The Committee feels that the Census Bureau is deserving of 
much credit for the development of this difficult but important branch of its work. 

Respectfully submitted, 
Horatio M. Pottock, Chairman 
Cart E. McComss, Secretary 
Kate H. CLAGHORN 
Neva DEARDORF 
Epirsa M. Fursus# 
FRANK BANE 
JoserH A. HILL 
BENJAMIN MALZBERG 
Emit FRANKEL 
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Report of the Committee on Nominations 


The members of this Committee have consulted fully by correspondence or in 
person and have agreed upon the names shown below as their recommendations 
for the various offices: 

For President: E. B. Wilson 

For Vice-Presidents: Francis Walker, R. G. Hurlin, M. Ezekiel 

For Counselors: F. Leslie Hayford, R. H. Coats, R. E. Chaddock 

For Secretary-Treasurer: W. I. King 

For Editor: Frank A. Ross. 

Respectfully submitted, 
E. Dana Duranp, Chairman 
Wes .ey C. MircHe.i 
WaRREN M. Persons 


Report of the Committee to Cooperate with the Committee on Scientific 
Methods of the Social Science Research Council 


The appointment of this Committee was made as the result of a request by the 
Social Science Research Council Committee on Scientific Methods that various 
scientific societies codperate in the study of scientific methods in the social sci- 
ences and in the selection of cases or examples of method to be analyzed and nre- 
sented, and in the selection of persons qualified to assist in this expert work. The 
entire undertaking was under the direction of Dr. Stuart A. Rice, of the Uni- 
versity of Pennsylvania. 

The following Committee was appointed to represent the American Statistical 
Association: R. E. Chaddock, Chairman, F. C. Mills, and Leo Wolman. The 
Committee held one meeting at the Faculty House, Columbia University. A list 
of statistical studies was discussed and examples of method were suggested to Dr. 
Rice as worthy of analysis and presentation in an assembly of case studies of 
methodology. The results of this discussion were transmitted to Dr. Rice, and 
certain names were later suggested, in response to Dr. Rice’s request, of persons 
capable of carrying out the analysis and presentation of the methodology of 
specific studies. 

This was the specific purpose for which the Committee had been appointed and 
no more meetings were called during the year. 

Respectfully submitted, 
Rosert E. Cuappock, Chairman 


Report of the Committee on Fellows 


This Committee has completed the election, in accordance with the terms set 
forth in Article V of the Constitution, of two fellows: 
Dr. John Rice Miner, Johns Hopkins University 
Dr. Frank A. Ross, Columbia University. 
After repeated trials it seemed to be impossible to get unanimous agreement of 
the Committee on any other candidate this year. 
RAYMOND PEARL, Chairman 
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Report of the Committee on Governmental Labor Statistics 


The appointment of an Executive Secretary on part time with a full-time 
assistant is the most important event in the work of this Committee during the 
past year because it has made possible a more active program than previously. 

Dr. Bryce M. Stewart began work on June 1 as Executive Secretary, giving 
approximately one day a week. Having been a member of the Committee and 
active in its work, he was ready at once to direct its program, and his previous 
experience in statistical work has brought an added asset to the Committee’s 
activities. As Director of the Employment Service of Canada, Dr. Stewart 
installed there a very effective national scheme of employment statistics and 
earnings. Later, as Manager of the Unemployment Bureau of the Amalgamated 
Clothing Workers in the Chicago clothing market, he set up the entire procedure 
of the statistical office and directed it. This involved the gathering of pay-roll 
data from all firms included in the scheme for unemployment insurance. At 
present, Dr. Stewart is a member of the staff of Industrial Relations Counselors, 
Incorporated, New York, where his studies of plans for unemployment com- 
pensation and industrial pensions in industry in the United States are giving 
useful contacts with managers of industries. 

Dr. Stewart has been assisted first by Miss Miriam E. West, who gave the 
summer months to the work, and since October 1 by Miss Ada M. Matthews, 
whose previous experience has been with the Harvard Economic Society. 

The first task undertaken was a study of the present scope and method of 
collection of data on employment and earnings in the different state and federal 
bureaus, with particular reference to the construction of employment indexes, 
the choice of a base period, and the comparative significance of the chain-link 
and the fixed-base indexes. A detailed report on this subject, prepared by Miss 
Miriam E. West, was submitted to the Committee at its meeting in Chicago on 
December 29, 1928. 

The Subcommittee on Employers’ Records, of which Dr. Stewart is chairman 
and which is charged with the task of studying the most practical form of record- 
keeping in industrial plants as a basis for reporting labor statistics to govern- 
mental bureaus, was at work during the year and a report on pay-roll procedure 
was distributed to the members of the Committee. This report outlined the 
machine application to pay-roll procedure in a number of firms in New York 
City and suggested a machine pay-roll procedure for time workers. 

The study of data on employment and earnings revealed anew the very great 
importance of the data of the Census of Manufactures on employment as a check 
upon the sampling method which is used by the state and federal bureaus of 
labor statistics in the collection of these data. The Committee has therefore 
urged the Director of the Census (1) that there be no discontinuance of the 
publication of the monthly data on employment in the manufacturing census; 
(2) that, if possible, earnings data be collected concurrently with employment 
data; and (3) that monthly statistics of employment and earnings be collected in 
the proposed census of trade. 

In the census of manufacturing the average number of employees and average 
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earnings for the entire year are collected and tabulated, and the same plan will 
be carried out for the census of distribution. Our concern is in having the data 
on employment and earnings recorded monthly as a more satisfactory check 
upon the sample similarly collected monthly by state and federal bureaus of 
labor statistics. 

The Director of the Census stated that his plans in regard to the collection 
of employment data were as follows: 

1. In the census for 1927 the inquiry in regard to the number of wage-earners 
employed on the 15th day of each month or on the nearest representative day 
has been included on the schedule, but data will be tabulated for only 12 in- 
dustries which together accounted for 3.1 per cent of the total number of estab- 
lishments and 19.3 per cent of the total number of wage-earners reported at the 
census for 1925. 

2. In the censuses for 1929 and 1931 the inquiry in regard to the number of 
wage-earners employed on the 15th day of each month or the nearest representa- 
tive day will be retained on the schedule, and if practicable the monthly employ- 
ment figures will be tabulated for all industries. 

3. In any event, after the close of the fifteenth census period, the tabulation 
of the monthly wage-earner figures will be resumed. 

4. No earnings data will be collected at the quinquennial and biennial censuses 
of manufactures. 

5. No monthly earnings data will be collected in the census of distribution, 
but employment data will be collected for the first day of four months of the 
year. 

The Director of the Census has kindly offered to arrange for a conference with 
the members, either in Washington or in New York, regarding any proposed 
addition to the census schedule of inquiries. 

This matter of census collection of employment data was further pressed by 
the Committee through making known its desires to members of the Census 
Advisory Committee and discussing the subject with them at a meeting of the 
Washington Statistical Society in Washington. The facts were also laid before 
the American Statistical Association at its annual meeting in Chicago on Decem- 
ber 28, 1928, and the committee was authorized by the Association to communi- 
cate again with the Director of the Census in regard to the urgent need for the 
data above indicated. 

At its annual meeting in Chicago the Committee voted to add to its original 
recommendations a request for the publication of average annual data on em- 
ployment and earnings for cities of 25,000 and over for important industries, and 
a request that in the census of distribution the statistics on employment and 
earnings be collected and for the middle rather than for the first of the month 
with a view to comparability with the employment data on manufacturing. 

Miss West’s study of employment indexes resulted in part from the request 
of several members of the Committee who are on the staffs of state bureaus that 
the Committee take up the whole problem of a uniform base period. Cor- 
respondence with various bureaus, the Federal Reserve Board, and Federal 
Reserve Banks revealed a diversity of opinion and use in regard to the base 
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period. It was significant that the Department of Commerce and the Federal 
Reserve Board had in 1926 agreed upon the adoption of the period 1923-25 as 
a base for index number purposes, and the various Federal Reserve Banks, 
wherever possible, had adopted this base. The McGraw-Hill publications and 
the American Telephone and Telegraph Company were also using it. 

At the meeting of the Association of Governmental Labor Officials held in 
New Orleans in May, 1928, Commissioner Ethelbert Stewart tried to secure 
agreement between the various states and the Federal Bureau of Labor Statistics 
regarding the base period to be used for time series in employment statistics and 
in other time series. Only one state statistician, Dr. Patton, of New York, was 
present. The importance of uniformity between the base of the Federal Reserve 
Board and any that might be adopted at the meeting was urged on Commissioner 
Stewart by Dr. Goldenweiser, of the Federal Reserve Board, but Commissioner 
Stewart preferred one calendar year, and 1926 in particular. 

After the meeting, this Committee investigated the subject further and found 
considerable diversity of opinion still existing among those interested. The 
Committee decided that the question of a uniform base period was inseparable 
from considerations of method, and that any pronouncement of the Committee 
should be grounded in a careful examination of the present practice. Accord- 
ingly, Miss West was engaged to survey the existing employment indexes. 
Her report, submitted to the Committee at its December meeting, showed a 
trend in practice toward the adoption of the multiple year base, and in general 
a closer correlation of the fixed base indexes with the census trends as compared 
with the correlation indicated by the link relative numbers. 

In the discussion of Miss West’s report at the December meeting of the Com- 
mittee, the representative of the Bureau of Labor Statistics indicated the 
Bureau’s preference for the year 1926, since its indexes had already been recom- 
puted on that base, but the representatives of the state bureaus agreed unan- 
imously on the period 1925-27. Accordingly, the Committee voted to accept 
the principle of a multiple-year base and that this base be the period 1925-27. 

From the beginning of the Committee’s work, it has been in touch with the 
International Labour Office. In July, 1928, when the Chairman interviewed 
M. Albert Thomas, Director of the International Labour Office in Geneva, he 
requested that he be kept informed of the Committee’s work, as it would be of 
assistance no doubt in the effort of the Office to perfect labor statistics in other 
countries, and especially to secure a greater degree of uniformity. Partly with 
a view to M. Thomas’ request, Mr. Leifur Magnusson, representative of the 
International Labour Office in the United States, is being added to the personnel 
of the Committee. 

The forthcoming international conference on wage statistics, a project sup- 
ported by the Social Science Research Council as described in the last annual 
report of this Committee, should also be of assistance in this direction. 

Upon her return to the United States, the Chairman wrote M. Thomas an 
account of the history of this Committee and set forth its present program as the 
further development of statistics of employment, while focusing attention pri- 
marily upon wage statistics and especially upon the methods of recording data 
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on wages and earnings in different industries. The specific problem of measuring 
trends in employment afforded by municipalities and other public authorities was 
mentioned also, and the bearing of the matter on an effort to stabilize the labor 
market through public employment. The need of a record of the volume of em- 
ployment in work done for the city, both by its own employeesand through private 
industry working on public contracts, was emphasized, and the International 
Labour Office was asked to advise whether any city in the world kept such 
a record, and if so, to report its nature. 

M. Thomas replied that in a special international inquiry that is at present 
being undertaken by the International Union of Local Authorities on the eco- 
nomic activities of local authorities, questions are asked (1) as to the economic 
importance of the public works carried out directly by the local authorities or on 
their behalf, and of their demand for supplies, and (2) as to whether or not the 
local authorities carry on a policy of public works and orders for supplies with a 
view to a stabilizing effect on the labor market, and if so the measures taken and 
results obtained in regard to length of program, rate of carrying out program 
(i. e., constant or varying with the business cycle), and means of providing funds. 
It is hoped that the results of this inquiry will be available for consideration 
at the forthcoming Congress of the International Union of Local Authorities, to 
be held at Seville. 

It seems probable that a resolution may be adopted by the Seville Congress 
in regard to the desirability of statistics of employment on work done for local 
authorities, both by its own employees and by private industry working on 
public contracts. In that event, the International Labour Office and the Inter- 
national Union of Local Authorities will study the means of obtaining uniform 
statistics. 

In addition to this work now progressing, a report on public works in connec- 
tion with the question of unemployment is being prepared by the International 
Labour Office and will probably be available early in 1929. 

As to the developments in employment statistics, the following may be noted 
as important in the Federal Government: 

1. Resolution March 6, 1928, of the United States Senate, providing for the 
computation and report of unemployment and part-time employment in the 
United States, and the report thereon made by James J. Davis, Secretary of 
Labor, on March 24. 

The members of the \merican Statistical Association are familiar with the 
demand for better unemployment statistics growing out of the Senate’s resolution 
on the subject, and the ensuing controversy which was participated in by various 
persons and statistical agencies. 

2. One consequence of the agitation was that Senator Robert F. Wagner, of 
New York, introduced three bills as part of a constructive program on unem- 
ployment: 

Senate Bill 4157, April 20, 1928, providing for the establishment of a national 
employment system. 

Senate Bill 4158, April 20, 1928, to amend Section 4 of the Act of March 4, 
1913, entitled “An Act to Create a Department of Labor,” to provide for the 
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collection of employment statistics not only for manufacturing but also for other 
principal industrial divisions. 

Because of the publication of its book, Employment Statistics for the United 
States, Senator Wagner requested the Committee to formulate the content of this 
bill. A subcommittee of the Committee on Governmental Labor Statistics 
drew up a report based upon the main recommendations of the Committee. 
This memorandum was incorporated in its original form in Senator Wagner’s 
bill, which outlined a comprehensive plan for the collection of statistics in all the 
principal industries by the Federal Bureau of Labor Statistics. 

Senate Bill 4307, May 1, 1928, providing for the emergency construction of 
certain public works for the relief of unemployment during periods of business 
depression. 

These three bills were referred to the Committee on Education and Labor, and 
were not enacted. 

3. In addition, the United States Senate on May 19, 1928, passed the La- 
Follette resolution (S. Res. 219), authorizing and directing the Committee on 
Education and Labor of the Senate or a duly authorized subcommittee thereof to 
make an investigation concerning the causes of unemployment and the relations 
of various measures to its relief, and to make a final report as to its findings on or 
before February 15, 1929, together with such recommendations for legislation as 
it deems advisable. The Committee has recently begun hearings and Dr. 
Stewart on behalf of the Committee on Governmental Labor Statistics has given 
testimony. The Brookings Institution is preparing a report for the Senate Com- 
mittee. 

4. With an enlarged appropriation, the Bureau of Labor Statistics has ex- 
tended its employment and earnings data beyond manufacturing. In August 
the Bureau added wholesale and retail trade. Since then certain public utili- 
ties, anthracite and bituminous coal mining, and metalliferous mining have been 
included. 

Developmentsin employment statistics in other federal and state bureaus have 
been as follows: The Wisconsin Industrial Commission has added to its regular 
report on building trade data estimated annual earnings of various classes of 
building tradesmen; it has published also in the Wisconsin Labor Market of Feb- 
ruary the results of a questionnaire on length of service. In the New York State 
Department of Labor the need of employment data on building has been dis- 
cussed, but no scheme of collection has been worked out. The Department of 
Labor and Industries of Massachusetts has enlarged the sample for employment 
compilations to a 45 per cent representation, has revised some of its index num- 
bers, and is laying more and more stress on earnings data. In the Federal Re- 
serve Bank of Philadelphia the great improvement has been the change from the 
chain-link to the fixed-base index in the employment index. The Federal Re- 
serve Bank of New York has expressed its need of the national census of distribu- 
tion to determine whether or not the coverage in its employment reports is ade- 
quate, and whether or not the decline in manufacturing employment is being 
absorbed by new lines of business. 

The plans of the Committee for 1929 include further negotiations with the 
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Bureau of the Census in regard to the collection of employment and earnings 
data. It will also attempt to formulate a question on unemployment suitable for 
inclusion in the census of population. 

The Committee’s report, Employment Statistics for the United States, is 
having a slow but fairly steady sale. To date, 731 copies have been sold. The 
number purchased in the last year was 90. 

The membership of the Committee during the past year has been as follows: 
A. J. Altmeyer of the Wisconsin Industrial Commission; Charles E. Baldwin of 
the United States Bureau of Labor Statistics; Joseph A. Becker of the United 
States Department of Agriculture; William A. Berridge of the Metropolitan Life 
Insurance Company; Louis Bloch of the Bureau of Labor Statistics of California; 
Harold V. Roelse of the Federal Reserve Bank of New York (succeeding W. 
Randolph Burgess); R. D. Cahn of the Chicago Tribune; R. H. Coats, Dominion 
Statistician of Canada; Frederick E. Croxton of Columbia University; J. Frederic 
Dewhurst of the Federal Reserve Bank of Philadelphia; Paul H. Douglas of the 
University of Chicago; Leonard W. Hatch, Member Industrial Board, New York 
State Department of Labor; Ralph G. Hurlin of the Russell Sage Foundation; 
Richard Lansburgh of the University of Pennsylvania; Don D. Lescohier of the 
University of Wisconsin; Eugene B. Patton of the New York State Department 
of Labor; Roswell F. Phelps of the Massachusetts Department of Labor and 
Industries; Bryce M. Stewart of Industrial Relations Counselors; Woodlief 
Thomas of the Federal Reserve Board; F. G. Tryon of the United States 
Department of Commerce; and H. H. Ward, Deputy Minister of Labour, 
Canada. 

Respectfully submitted, 
Mary vAN Kiekeck, Chairman 


Report of the Committee on the Social Science Research Council 


Dr. Day commented briefly on the activities of the Social Science Research 
Council and stated that a copy of the annual report of the Council for 1927-28 
would soon be in the hands of each member of the Association. 


Epmunp E. Day, Chairman 
Wes Ley C. MitTcHELL 
EpwIn B. WILSON 


Report of the Committee on Social Statistics 


This Committee has conceived its primary function to be to keep advised of 
and to be prepared to give advice on statistical projects in the field of welfare 
statistics. Several meetings of the Committee have been held during the year 
for the purpose of discussing the problems involved in the collection and use of 
such statistics. Two experimenial studies in the collection of periodic welfare 
statistics, one being carried on in selected cities by the Joint Committee on Regis- 
tration of Social Statistics of the University of Chicago and the Association of 
Community Chests and Councils, and the other a state-wide study in Pennsyl- 
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vania being made by the Public Charities Association in Pennsylvania, were 
described at meetings of the Committee by the directors of the study and dis- 
cussed by the Committee. A program for three sessions on social statistics has 
been arranged for this meeting, and assistance is being given in arranging a local 
meeting on the subject of periodic welfare statistics to be held in New York in 
January. It is suggested that this Committee be retained. 
Respectfully submitted, 
Rapa G. Hur.in, Chairman 


Report of the Committee on Social Science Abstracts 


During 1928 a committee was appointed for each of the social sciences to advise 
the Committee on Social Science Abstracts of the Social Science Research 
Council. 

Social Science Abstracts, the first number of which is to appear in March, 1929, 
is a journal which has been instituted by the Social Science Research Council to 
make available to those engaged in research in the social sciences the vast body of 
material currently appearing in periodicals throughout the world in many lan- 
guages. It will cover the fields of Cultural Anthropology, Economics, History, 
Human Geography, Political Science, Sociology, and Statistics. The tasks as- 
signed to this Committee were (a) to recommend a system of categories for the 
classification of abstracts in our particular discipline and (b) to suggest the 
names of consulting editors and abstractors who could assist in building up 
the organization necessary to a competent handling of this colossal task. The 
Committee has discharged its immediate functions. 

The Chairman of the Committee is ex-officio a member of the Social Science 

Research Council Committee on Social Science Abstracts. He asks leave 
to report the developments in the new journal which have occurred this 
year. 
An editorial staff of eight editors and four secretaries has been engaged for sev- 
eral months on the task of building up an organization which will assure a steady 
flow of abstracts of carefully selected periodical articles, government publica- 
tions, books, and reviews covering the seven disciplines. This personnel has 
been very carefully chosen to cover the wide field represented. Twenty-seven 
distinguished foreign scholars have been invited to serve as advisory editors for 
a term of three years. Their function will be to obtain abstractors in foreign 
lands, to assist in completing lists of publications, and to advise on categories for 
the Index. One hundred and sixty-five American and British scholars have been 
asked to perform a similar service, each in his particular specialty, for this coun- 
try and for the British Empire. Eight hundred scholars have formally agreed to 
make abstracts. 

Abstracts are coming in to the editorial office at the rate of over two hundred 
per week, and the estimated capacity of those who have promised to make ab- 
stracts is over three thousand per month. It is planned to limit publication dur- 
ing the first year to approximately fifteen thousand abstracts. 

Incorporation is now in process. Copy for the first issue has been in the hands 
of the printer for some time and the appearance of that issue is assured by March 
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first. Abstracts will be included for material appearing since July 1, 1928. 
Other issues will appear promptly each month. 
Frank A. Ross, Chairman 
Epmunp E. Day 
Raupx G. Hurin 


Report of the Joint Advisory Committee to the Director of the Census from 
the American Statistical and American Economic Associations 


Two meetings have been held during the year 1928. They have been charac- 
terized, as has become the fortunate custom in connection with the meetings of 
this codperative Committee, by conscientious attendance on the part of the 
members. At the first meeting one representative from the American Statistical 
Association was absent because of illness, and at the second meeting all represen- 
tatives of both organizations were present. 

The spring meeting of the Committee was held on the 18th and 19th of May 
and was devoted largely to outlining by the Director and officials of the Census 
the plans either under consideration or about to be adopted for the enumeration 
and tabulation of the Fifteenth Census, accompanied by discussion and sugges- 
tion by the Committee. 

It has been pointed out in previous reports to the two Associations that the 
tendency of the relations between the Census Bureau and the Advisory Commit- 
tee has been for the Bureau to regard the Committee as a group of interested as- 
sistants, or perhaps, stated otherwise, as a useful and effective working board of 
directors; therefore, in accordance with the policy early established by the present 
Director of the Census, the various problems which had arisen in connection with 
Census work were outlined, and plans for legislation and expenditure were sub- 
mitted for the consideration of the Committee, and upon these comment and 
suggestion were invited. At this meeting six formal recommendations were 
adopted by the Committee for the information and guidance of the Bureau. 

At the December meeting, held on the 14th and 15th of the month, the greater 
part of the four sessions held with the Director of the Census and his officials was 
devoted to the form and content of the population schedule required for use at 
the approaching Fifteenth Census, though some consideration also was given to 
the rather complicated requirements of the agricultural schedule. 

Quite in line with changing conditions in the country generally, the Bureau has 
been somewhat embarrassed by a great number of appeals from various interests, 
scientific and private, for extensive changes in the population schedule, and par- 
ticularly for additions to it. Naturally, the first and all-important standard for 
determining the feasibility of additional questions is the extent of their applica- 
tion, since the population schedule must relate to every individual in all the states 
of the Union. Therefore, a question which applies only to certain areas or ele- 
ments cannot be regarded as a desirable question for the general schedule. After 
much discussion, minor changes in connection with the population schedule, in 
the direction of simplification—in some instances suggested by the Director and 
in others, by the Joint Advisory Committee—were decided upon. Some of the 
changes approved, if carried through by the Bureau, will result in additional in- 
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formation urged by some scientific and other interests. The Committee was 
strongly of the opinion that the task before the Bureau, becoming now decennially 
vastly greater, cannot be complicated by increasing the amount of work both for 
enumeration and for tabulation, in the face of the increase in population con- 
fronted by the Census Bureau at each federal census. It was a matter of com- 
ment at the last meeting of the Committee that the population of the United 
States in 1930 is likely to show an increase approaching fifty millions over the 
population of the nation in 1900, when several members of the Committee were 
for a time connected officially with the Bureau. 

The Joint Committee desires to report to their respective Associations that 
their experience at the last joint meeting convinces them that the Director of the 
Census and his associates are showing unusual ability and foresight in preparing 
in advance for the great census enumeration to begin November 1, 1929. The 
preparation of maps required for each of the approximately one hundred thousand 
enumerators, indicating their respective districts in sufficient detail to be thor- 
oughly intelligible, is under way this year with a degree of care and detail never 
attempted by the Bureau before. The number of supervisors and inspectors will 
be greatly increased, tabulation will be accomplished upon automatic punches 
and new and more perfect tabulating and sorting machines, and the prospects, in 
the opinion of the Joint Committee, are for a much better, more complete and 
more accurate federal census than has ever been made before. In these matters 
the progress of the Bureau is gratifyingly in consonance with the increased effi- 
ciency and development shown in the great industrial and other enterprises of the 
nation, where progress is being continually made toward better and more effective 
results. 

At the December meeting of the Joint Committee a number of resolutions were 
adopted bearing almost exclusively upon the schedules. The resolutions adopted 
numbered 6, making a total since the formation of the Committee of 193 recom- 
mendations adopted during a period of ten years. 

With much respect, 

For the American Statistical Association 
WiiuraM 8. Rossirer, Chairman 
Rosert E. Cuappock 
WIL.tForp [. Kinc 


For the American Economic Association 
WALTER F.. WILLcox 
GeorceE F. WARREN 
GeorceE E. BARNETT 


Committees for 1929 


Committee on Honorary Members 

Edmund E. Day, Chairman Walter W. Stewart 
Robert E. Chaddock Edwin B. Wilson 
E. Dana Durand 
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Committee on the Social Science Research Council 


Committee on Finance 
Edmond E. Lincoln 
Leonard P. Ayres 


Committee on Institutional Statistics 
Horatio M. Pollock, Chairman 
Benjamin Malzberg 
Emil Frankel 
Carl E. McCombs 
Edith M. Furbush 
Neil A. Dayton 


Joint Committee on Standards for Graphics 
Karl G. Karsten, Chairman 
Irving Fisher 


Committee on Governmental Labor Statistics 
Mary van Kleeck, Chairman 
A. J. Altmeyer 
Charles E. Baldwin 
Joseph A. Becker 
William A. Berridge 
Louis Bloch 
R. H. Coats 
J. Frederic Dewhurst 
Paul H. Douglas 
L. W. Hatch 
Ralph G. Hurlin 


Wesley C. Mitchell 
Edwin W. Kopf 


Mary Van Kleeck, Chairman 
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Frederick R. Macaulay 


Kate H. Claghorn 
Neva R. Deardorff 
Frank Bane 

Joseph A. Hill 
Frederick W. Brown 


Arthur H. Richardson 
Frederick E. Croxton 


R. H. Lansburgh 
Don D. Lescohier 
Leifur Magnusson 
E. B. Patton 
Roswell F. Phelps 
H. V. Roelse 
Bryce Stewart 

F. G. Tryon 

H. H. Ward 
Ralph J. Watkins 
Sidney W. Wilcox 


Representative on the Board of Directors of the Encyclopaedia of the Social Sciences 
Representative on the Advisory Board of the American Year Book 


Joint Committee on the Encyclopaedia of the Social Sciences 


R. H. Coats 
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